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COURSE/STAGE:  T-45A UJPT & E2-C2 Instrument Navigation

LESSON TITLE:  Review of FLIP and FAA Publications

LESSON IDENTIFIER:  T-45A UJPT & E2-C2 INav-01

LEARNING ENVIRONMENT:  Classroom

ALLOTTED LESSON TIME:  1.8 hr

STUDY RESOURCES:

* DOD FLIP (GP) General Planning
* DOD FLIP (AP/1) Area Planning, North and South America
* DOD FLIP (AP/1A) Special Use Airspace (NOTAL)
* DOD FLIP (Enroute) Flight Information Handbook (FIH)
* DOD FLIP (Enroute) IFR Supplement, United States
* DOD FLIP (Enroute) VFR Supplement, United States
* DOD FLIP IFR Enroute High Altitude - United States Charts
* FAA Aeronautical Information Manual (AIM)

LESSON PREPARATION:

Read:
* Read FLIP GP Chapter 3 - “FLIP Program”

EXAMINATION:

The objectives in this lesson will be tested in Instrument Navigation 12X.

LESSON GUIDE/LAB

(6-99)  CHANGE 2
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LESSON OBJECTIVES

2.1.8.3.1
Recall the Department of Defense (DOD) flight information publications (FLIPs) and FAA documents
required for flight planning.

1.1
To present a general review of that portion of the Department of Defense (DOD) flight information
publications (FLIP) and Federal Aviation Administration (FAA) program applicable to flights in tactical
jet type aircraft.

1.1.1
List the FLIP publications which would normally be used for three phases of flight:  planning, en route
operation and terminal operations.

1.1.2
Recall the general scope of information contained in each applicable publication of the FLIP program.

1.1.3
State the method by which each applicable FLIP publication is updated and kept current between
issue dates.

1.1.4
List the FLIP publications which have provisions for Special Notices.

2.1.8.6
Recall information and application of the NOTAM system.

1.1.5
State the objective of the NOTAM system.

2.1.8.3.1.1
Recall FLIP usage and application in instrument flight planning for tactical jet aircraft.

1.2
To introduce the DOD FLIP (Enroute) IFR Supplement and DOD FLIP Flight Information Handbook,
and aid you in gaining a working knowledge of their contents.

1.2.1
State the criteria for United States airports to be listed in the IFR Supplement.

1.2.2
Extract specific information from the Airport/Facility Directory.

1.2.3
Extract specific information from the flight data and procedures section.

1.2.4
Recall the location of the formats used for position reports, filing, or changing flight plans in flight.

(6-99) Change 2
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1.2.5
Extract specific information from the Flight Information Handbook.

2.1.8.3.1.2
Recall FLIP symbology, information, navigation detail and application in defining the air traffic instrument
navigation system.

1.3
To introduce the DOD FLIP High Altitude Charts-U.S. and aid you in gaining a working knowledge of
their contents.

1.3.1
State the condition for a NAVAID to be part of a jet route segment.

1.3.2
State the three types of TACAN changeover points.

1.3.3
Determine which VOR facilities provide HIWAS and/or TWEB.

1.3.4
Identify boundaries of Air Route Traffic Control Centers (ARTCCs).

1.3.5
Determine distances by referring to the mileage indicators on the route segments, or by direct
measurement using the nautical mile (nm) scales.

1.3.6
Determine flight routes using Jet Route identifiers.

1.3.7
Determine the applicable MEA/MAA for Jet Route segments.

1.3.8
Select proper cruising altitudes/flight levels when given the magnetic course of flight.

1.3.9
Extract specific information on Special Use Airspace.

1.3.10
Determine the applicable Magnetic Variation and Standard Time Zone information for preflight planning
in a particular area.

1.3.11
State the standard units of measurement used on the charts for altitudes, mileage, radials, bearings,
and time.

1.3.12
State the specific criteria for airports to be depicted on the High Altitude Charts, how they are depicted,
and what determines the availability of instrument approaches.
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1.3.13
Interpret identification and communication information for Radio Aids to Navigation/Flight Service
Stations.

1.3.14
State the purpose of Preferred Single-Direction Jet Routes.

2.4.4.1
Recall NATOPS General Flight and Operating Instructions (OPNAVINST 3710.7)

(6-99) Change 2
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NOTAMSNORTH AMERICAN DISPLAY

SPECIAL
FORCES

A-B C-D E-G H-L M N-Q R-S T-Z

ALL
PILOTS
CHECK

Facilities/Aerodromes covered by the USAF NOTAM
System are listed only when there is an active
NOTAM.



��������	��
������������� ��������������	������	�� �!�"���#

	�$����'%&�''(�)*�$��� 

�2���



	�$������

��������������	������	�� �!�"���#��������	��
�������������

�������$$,$+

�������������+��$������+���
�������������������������������������������"������������
�
���������$�����������������������$���������������0������������������������&�
��������������������
������������
�������+����$���������"�����������������"����"�����$����������������������������

����������������������
���������������
��
������������������

 ������
���������
�����������������"����"���G���"�!��+����������������������������������
���������
�$�������������� ���
�����
�������������������������,�����%������������!���������������������?

@� 6�������������6��

<� ����������+�'��������%����������������.@�

A� ����������+�'��������%������������+�%
������,�������
�������.@��

>� ����������+�'��������%������������+�(������$� ����������������.@3�

'� )?�� ����

��
����������������������
��&���������
����������������
������������"�������
���������������������������������
������������������&���!�����������
�������������

'� )?��/������"�������������$�������������������������
�����
�������������������������$��
!����������������������0��������������������.
������
�.�������������������������������

��!�������������,
�������
��������"������������
�����
���������+�����������������������
����&��������".�����������������

�)$)%������$$,$+�.��/

6�������������6��+������������'��������%����������������.@�+����������)�������������
����������*�����&����*��������������������
���������������������$�
�������� �������+����$��������
����!�������+������������������������������������+���������������������������(��������(��������$
��!���
�������� ���6����������������
�������
�������������
������������������������

����������
���
����������������������
�������������)!��$����������������������������������������������������
����������������
���������
�����
����+����������������������0������������������F������������&���
��
$��������6�����������������"������������"���������������������������������������������"���������������

�1)-,����&(,-) 3�����*�$+) 

%
������'��������������������������������������!����������!�����������������$��������������������
����	�	������
�������"���������
���������������������

��4�)�25��&$()$( 

 ���6������������������������!������������
����+�"����
����������#���
������
����������
���������$����
��!�������$����������

%&�''(�)*�$��� 



T-45A UJPT & E2-C2 INav-01 Review of  FLIP and  Publications

Page 1-11

Index For Aeronautical Information

Indicates the location by publication, or chapter in GP, of each subject of information in the FLIP
program.  Cross-references are provided to assist in the location of data.

Explanation of Terms

The Terms with their accompanying definitions are taken from the FAA Pilot/Controller Glossary,  plus
some ICAO and military terms.  The source from which the term is taken is indicated.

FLIP Program

This chapter describes the DOD FLIP program, individual FLIP products, and related publications.
Included is a chart indicating the availability of FLIP products by geographic area.

Flight Plans

Contains detailed instructions for completing all types of military and civil flight plans, including
international flight plans.

Pilot Procedures

Contains standard pilot procedures while operating under both FAA and international (ICAO) rules.  It is
divided into preflight, departure, enroute, and arrival phases of flight with some supplementary information.
Contains an excellent section on the different NOTAM systems.  You should become thoroughly familiar
with the contents of this section.  Periodically through the year you should review this section as a
reminder of proper procedures.

International Civil Aviation Organization

The ICAO is an affiliate of the United Nations which establishes international rules and procedures for civil
aviation.  U.S. military pilots are expected to conform to these rules to the maximum extent practicable.

Operations And Firings Over The High Seas

Concerns procedures to be used by U.S. military aircraft conducting air operations or gunnery exercises
within airspace over the high seas.

(6-99) Change 2
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FLIP Enroute Charts

The FLIP enroute charts consist of:

1. Twenty-eight Low Altitude Charts, printed on 14 sheets, for use in the low altitude airways system -
1,200 ft AGL up to (but not including) 18,000 ft MSL.

2. Eleven high altitude charts printed on six sheets for use in the jet route system - 18,000 ft MSL
through flight level 450.

The charts are issued every 56 days (eight weeks)
effective date (always on a Thursday).  These
charts are designed for preflight and in-flight
reference and a current set of applicable charts
should be carried aboard your aircraft for every IFR
flight.

Each enroute chart contains a reference map for
determining the correct area chart to use.  Pilots
using the high altitude airway system are
encouraged to carry the low altitude chart, or arrival
chart for their destination area in case the controller
gives a low altitude holding fix.  Each sheet
contains a complete legend subdivided into
categories of:

1. Airports

2. NAVAIDs and Communication Boxes

3. Air Traffic Services and Airspace Information

4. Special Use Airspace

(6-99) Change 2

NEW CHART FORMAT!!
For Details: See www.naco.faa.gov
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WILSON CREEK
116.3  ILC 110

N38° 15.01'
W114° 23.66'

T

STANDARD HIGH
ALTITUDE SERVICE VOLUME

100 nmi

130 nmi

40 nmi1,000 ft.

14,500 ft.

18,000 ft.

45,000 ft.

60,000 ft.

STANDARD LOW
ALTITUDE SERVICE VOLUME

40 nmi

18,000 ft.

1,000 ft.

STANDARD TERMINAL
SERVICE VOLUME

25 nmi

12,000 ft.

1,000 ft.

NOTE: All elevators shown are with respect
            to the station’s site elevation (AGL).
            Coverage is not available in a cone of
            airspace directly above the facility.
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COURSE/STAGE:  T-45A UJPT & E2-C2 Instrument Navigation

LESSON TITLE:  Introduction to INav and Voice Procedures

LESSON IDENTIFIER:  T-45A UJPT & E2-C2 INav-02

LEARNING ENVIRONMENT:  Classroom

ALLOTTED LESSON TIME:  1.0 hr

TRAINING AIDS:  N/A

STUDY RESOURCES:

* NATOPS General Flight and Operating Instructions Manual,
OPNAVINST 3710.7

* NATOPS Instrument Flight Manual, NAVAIR 00-80T-112
* DOD FLIP, General Planning (GP), Chapter 5; Flight Information

Handbook Section B; IFR Supplement (Back Cover)
* Air Traffic Control, FAA 7110.65C
* Aeronautical Information Manual, FAA ( Chapter 4, Section 2)

LESSON GUIDE

(6-99)  ORIGINAL
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LESSON PREPARATION:

Read:
* Aeronautical Information Manual, FAA Chapter 4, “Air Traffic Control”

REINFORCEMENT:

Read:
* Aeronautical Information Manual, FAA Chapter 5 "Air Traffic

Procedures”

EXAMINATION:

The objectives in this lesson will be tested in Instrument Navigation 12X.
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LESSON OBJECTIVES

1.1.1.9
Recall locations, types, uses, functions of air traffic
control facilities

1.1.1.9.8
Recall responsibility of ATC for aircraft separation

2.7.5.3.2
Recall controlling agencies associated with radio
instrument communications

1.1.1.9.2
Recall ground control responsibilities

1.1.1.9.3
Recall airport tower responsibilities

1.1.1.9.5.2
Recall departure control responsibilities

1.1.1.9.4
Recall air route traffic control center responsibilities

1.1.1.9.5.1
Recall approach control responsibilities

1.1.1.9.6
Recall services provided by flight service stations

2.7.6.1.1
Recall elements normally contained in an ATC clearance

2.7.6.1.2
Recall proper response to ATC clearance

2.7.5.3.1
Recall voice procedures associated with instrument
navigation

1.8.1.10.12.2
Recall emergency communications procedures
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MOTIVATION

From departure to destination, one of your chief
responsibilities as a Naval aviator is to communicate
clearly and concisely with ATC.  To respond skillfully and
confidently to ATC directions, you must know the rules,
practices, and procedures for ATC controls and
communications.

OVERVIEW

This lesson will enable you to conduct normal or
emergency communication procedures with confidence
and precision.

In this lesson, we will be studying:

* Responsibilities of ATC facilities
* Clearances
* Normal communication procedures
* Emergency communication procedures

REFRESHER

This lesson builds on information presented previously.
In particular, review:

* Your T-34 training experiences with radio
communications

* Local course rules and controlling agencies
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PRESENTATION

LESSON NOTES

Use Sg 1, fr 2 graphic throughout section I.  You will be
able to display the projected image at any time during
the session.

I. Responsibilities of ATC facilities  1.1.1.9, 1.1.1.9.8,
2.7.5.3.2

A. Ground control  1.1.1.9.2

What are some of the functions of ground
control?

ANSWER:  Answers follow

1. Provides taxi instructions to and from
active runway

2. Issues information

a. Ramp service

b. Hazardous ground conditions

c. Fueling operations

3. Obtains and relays IFR clearance to
aircraft if clearance delivery frequency is
not available

(6-99) Original

Sg 1, fr 1:  Lesson Organization

INTRODUCTION TO INAV AND
VOICE PROCEDURES

* Responsibilities of ATC facilities

* Clearances

* Normal communication procedures

* Emergency communications?
Sg 1, fr 2  ATC Facilities

DEPARTING EN ROUTE ARRIVING

Airport A Airport B

Legend

Approach Control

ARTCC

Departure Control

Tower

Ground Control

Clearance Delivery SectorSector
Sector

SectorSector
Sector

Handoff

Center
Controlled
Sectors

Center
Controlled
Sectors
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4. Provides airport advisory information in absence
of automatic terminal information service (ATIS)

5. Provides ATIS (normally on a separate discrete
frequency)

a. Uses alphabetical code to identify information
transmitted

NOTE:  A new recording is made:  (1) upon
receipt of any new official weather report
regardless of whether there is/is not a change
in values, (2) when runway braking action is
worse than that which is included in the
current ATIS broadcast, or (3) when there is
a change in any other pertinent data such as
runway change, instrument approach in use,
new or cancelled NOTAMs/SIGMETs/CWAs/
PIREPs, etc.

b. Eases congestion on ground, tower, and
approach frequencies

c. Provides weather information

(1) Ceiling

(2) Visibility

(3) Obstructions to visibility

NOTE:  If the ceiling/sky conditions are
above 5,000 ft and the visibility is 
5 statute miles (sm) or more, inclusion of
the ceiling/sky condition, visibility, and
obstructions to vision in the ATIS
message is optional.

(4) Temperature (density altitude advisory,
when appropriate)

(5) Dew point
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(6) Magnetic surface wind direction/
velocity

(7) Altimeter

(8) Other pertinent weather
information, i.e., lightning,
cumulonimbus, and towering
cumulous, which is always
included

d. Provides other information on ATIS
such as:

(1) Active special use areas

(2) Active runway and instrument/
visual approaches in use

(3) Special instructions

B. Clearance delivery

1. Separate frequency established at busy
airports to relieve clutter on ground control

a. Considered to be an arm of “Tower”

b. Has no control function, used solely
as the name implies for the delivery
of IFR clearances

2. Pretaxi clearance program set up at
certain airports to receive clearance prior
to taxiing.

Pilots should file IFR flight plans at least
30 minutes prior to estimated time of
departure to preclude possible delay in
receiving an immediate departure
clearance.  A 30-minute delay is not
unusual if the flight plan is filed when
ready to depart.
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NOTE:  Nonscheduled operations
operating at FL 230 and above are
requested by ATC to file IFR flight plans at
least 4 hours prior to ETD.

a. Pilot participation may be mandatory

b. Participating pilots call clearance
delivery (or ground control) not more
than 10 minutes before proposed taxi
time

c. IFR clearance (or delay information if
clearance cannot be obtained) is
issued at the time of this initial call-up

d. After the IFR clearance is received on
clearance delivery frequency, pilots
call Ground Control when ready for
taxi instructions

C. Tower: an arm of air traffic control (ATC)
1.1.1.9.3

1. Controls runway traffic

NOTE:  Aircraft should remain on Ground
Control until ready for takeoff.

2. Issues takeoff clearance

3. Controls all airborne traffic in control area

4. Provides airport advisory information to
arriving flights in absence of ATIS

5. Issues landing clearance

(6-99) Original
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D. Departure control  1.1.1.9.5.2

What is departure control’s primary
responsibility?

ANSWER:  Answer follows

1. Controls aircraft from Class D airspace to
enroute traffic control

2. Sequences and separates IFR and
participating VFR aircraft

3. Provides radar service (including
assistance for VFR traffic)

a. Basic

(1) Issues traffic advisory

(2) Provides limited radar vectoring to
VFR traffic (dependent on work
load)

b. Stage II - Radar advisory and
sequencing for VFR aircraft: provides,
in addition to the basic radar services,
vectoring, and sequencing on a full-
time basis to arriving VFR aircraft.
The purpose is to adjust the flow of
arriving IFR and VFR traffic and
provide traffic advisories to departing
VFR aircraft

(6-99) Original
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c. Stage III - Radar sequencing and
separation services for VFR aircraft:
provides, in addition to the basic radar
service and Stage II, separation
between all participating VFR aircraft.
Pilot participation is urged but not
mandated

E. Air Route Traffic Control Center (ARTCC):
central authority for issuing IFR clearances
1.1.1.9.4

1. Issues route assignment (Air Traffic Control
issues clearances, ARTCC coordinates
route assignment)

2. Monitors enroute IFR flight

3. Verifies/assigns altitude

4. Provides traffic separation

5. Furnishes vectors (as do other entities,  i.e.,
Departure Control)

6. Issues NOTAMs

7. Provides current weather information (as
required)

a. SIGMET

b. Center Weather Advisory (CWA)

8. ARTCC IFR control starts at 1,200 ft AGL
on airways.  Most IFR traffic will be under
direct ARTCC radio control, or work
through an FSS which relays information to
or from the ARTCC.  All traffic in Class A
airspace, which starts at 18,000 ft MSL, will
be under Center's direct control

(6-99) Original
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F. Approach control  1.1.1.9.5.1

1. Controls all IFR aircraft from ARTCC
control to tower control

2. Provides radar service to

a. Separate and sequence all IFR traffic

b. Assist VFR traffic

3. Provides arrival information to incoming
traffic on initial contact

a. Expected approach

b. Runway to be used, if different from
approach

c. Surface magnetic wind direction/
velocity

d. Ceiling and visibility, if ceiling below
1,000 ft or highest circling minimums
or visibility less than 3 sm

e. Altimeter setting

f. Known changes in weather

g. Pertinent airfield information

NOTE:  Arrival information contained
in the ATIS broadcast will be omitted if
the pilot states the current ATIS code
on initial check-in.

h. Most military fields provide Single
Frequency Approach (SFA)
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G. Automated Flight Service Station (FSS)
1.1.1.9.6

1. Most states will have only one FSS.  Only a
few will have two or more

2. Primary purpose is to provide services to
the civilian aviation community; however,
military pilots can utilize many valuable
services

3. All FSSs

a. Provide pilot weather and NOTAM
briefings (but not “forecast”)

b. Receive and process IFR/VFR flight
plans

c. Relay IFR clearances

d. Relay communications between
ARTCC and aircraft when
communication difficulties are
encountered

e. Assist aircraft in lost and emergency
situations (practice steering available
on request)

NOTE:  Most automated FSS have
direction-finding (DF) steering
capabilities.

f. Assist VFR search and rescue
operations

(1) Initiated 30 minutes after filed ETA
if VFR Flight Plan not closed

(6-99) Original
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(2) If not found within one hour, ATC
facilities are alerted as well as
“Rescue Coordination Center” at
Scott AFB

(3) By two hours after ETA, full SAR
initiated

g. Originate NOTAMs

h. Provide enroute weather information

(1) Hazardous In-flight Weather
Advisory Service (HIWAS)

(a) Continuous broadcast of
weather advisories

(b) Broadcast on VOR
frequencies

(2) FSS solicits Pilot Weather Reports
(PIREPs)

(a) Encouraged for “real time”
information, including when
weather is better than forecast

(b) Information should include:

(i) Location in relation to
NAVAID

(ii) Type of aircraft

(iii) Altitude (particularly
important for turbulence
or icing reports)

(iv) Condition you are
reporting

(6-99) Original
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(v) If reporting cloud bases
or tops, include amount
and type of cloud cover
(i.e., stratus, cumuliform,
scattered, broken,
overcast, etc.)

(3) Flight watch

(a) Enroute Flight Advisory
Service (EFAS) provides in-
flight weather advisories
(civilian “Metro”)

(b) Contact flight watch with
“(Station) Flight Watch,” your
call sign and nearest VOR

(c) Low altitude frequency 122.0,
high altitude frequencies vary
but are in the VHF range

i Monitor NAVAIDs

j. Monitor aircraft on IR/VR routes

k. Advise U.S. Customs of transborder
flights

l. Take weather observations

m. Issue airport advisories

NOTE:  When contacting an FSS, include
present location and frequency to assist the
operator in selecting the proper remote
antenna.
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PROGRESS CHECK

Question 1 — 1.1.1.9.2
What code identifies ATIS information and how
often is the information (usually) updated?

ANSWER:  Alphabetic, when a new Aviation Weather
Report is issued.

Question 2 — 1.1.1.9.5.2
What is the primary difference in traffic separation
between Stage II and Stage III radar service?

ANSWER:  Stage II provides information for traffic
separation and Stage III ensures traffic separation.

Question 3 — 1.1.1.9.4
Which portion of your IFR flight is directly
controlled by ARTCC?

ANSWER:  En route

II. Clearances  2.7.6.1.1

A. Normal elements

What are the nine normal elements of an IFR
clearance?

ANSWER:  Answers follow

1. Aircraft identification

2. Clearance limit

(6-99) Original
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3. Departure instructions or SID

4. Route of flight

5. Altitude assignment

6. Departure frequency

7. IFF code

8. Any holding instructions

9. Other information as required

B. Clearance communications  2.7.6.1.2

1. When clearance is exactly as filed

a. Acknowledgment required

b. Readback of route not required by FAR

NOTE:  Remember that in the Air Training
Command you will read back all clearances.

EXAMPLE:

PILOT:   “Kingsville Clearance:  Navy Bravo two
zero zero, clearance on request, IFR Navy
Pensacola.”

CLEARANCE DELIVERY:  “Navy Bravo two
zero zero is cleared to Navy Pensacola as filed.
Climb and maintain one zero thousand.  Expect
flight level two seven zero ten minutes after
takeoff; Kingsville Departure three zero five point
two.  Squawk four seven one zero.”

c. Always read back numbers (altitudes,
vectors, IFF, etc.) to verify

(6-99) Original
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d. All readbacks should be preceded by
aircraft identification/call sign

e. Read back altitudes, altitude
restrictions, and vectors in the same
sequence as received

f. Altitudes contained in SIDs, instrument
approaches, etc., need not be read
back unless specifically requested by
the controller

2. When clearance acceptably deviates, pilot
reads back to indicate acceptance

NOTE:  Normally clearance delivery will
state the reason for the change if the
clearance differs from the one filed.

EXAMPLE:

CLEARANCE DELIVERY:  “Navy Bravo two
zero zero is cleared to  Navy Pensacola, as
filed, except after takeoff, direct Palacios,
rest of route unchanged.  Climb and
maintain one zero thousand.  Expect flight
level two seven zero ten minutes after
takeoff; Kingsville Departure three zero five
point two.  Squawk four seven one zero.”

PILOT:  “Clearance Delivery:  Navy Bravo
two zero zero is  cleared to Navy
Pensacola, as filed, except after takeoff,
direct Palacios, rest of route unchanged.
Climb and maintain one zero thousand.
Expect flight level two seven zero ten
minutes after takeoff; Kingsville Departure
three zero five point two. Squawk four
seven one zero.”

3. If clearance delivered is unacceptable, pilot
has option to refuse, and new clearance will
be issued to pilot

(6-99) Original
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LESSON NOTES

The following example assumes that the aircraft has
TACAN equipment only.  Eagle Lake was a VOR/DME
at the time this lesson was developed.

EXAMPLE:

CLEARANCE DELIVERY:  “Navy Bravo
two zero zero is cleared to Navy
Pensacola.  Direct Corpus Christi, Eagle
Lake, Humble, then as filed.  Maintain
runway heading for vectors on course.
Climb and maintain one zero thousand.
Expect flight level two seven zero ten
minutes after takeoff;  Kingsville Departure
three zero five point two.  Squawk four
seven one zero.  Reason for change of
route, line of thunderstorms in the Palacios
area.  Read back.”

PILOT:  “Kingsville Clearance:  Navy Bravo
two zero zero, unable direct Eagle Lake.
TACAN only.”

NOTE:  The pilot must relay back what he
or she cannot do and the reason for not
being able to do it.
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PROGRESS CHECK

Question 4 — 2.7.6.1.1
List the nine elements normally contained in an
ATC clearance.

ANSWER:
1. Aircraft identification
2. Clearance limit
3. Departure instructions or SID
4. Route of flight
5. Altitude assignment
6. Departure frequency
7. IFF code
8. Any holding instructions
9. Other information as required

Question 5 — 2.7.6.1.2
You have filed an IFR flight plan to NAS New
Orleans.  En route you receive instructions to
deviate from your original plan due to weather
conditions.  Your new route requires a TACAN arc
interception, but your TACAN system is inop-
erative.  (TACAN previously reported inoperative,
navigating on VOR.)  What must you do in this
situation?

ANSWER:  You would relay back that you cannot
accept the new route because of your inoperative
TACAN system and that you therefore require a new
route.
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III. Normal communication procedures  2.7.5.3.1

A. Mandatory voice reports

1. When vacating any previously assigned
altitude or flight level for a newly assigned
altitude or flight level; military pilots are
required to state the altitude they are going
to

2. When an altitude change will be made if
operating on a clearance specifying “VFR
ON TOP”  (Below 18,000 MSL or above
FL600)

3. When unable to descend or climb at a rate
of at least 500 ft per minute

4. When an approach has been missed.
(Include a request for specific action i.e., to
alternate airport, another approach, etc.)

5. Change in the average true airspeed (at
cruising altitude) when it varies by 5% or 10
kts (whichever is greater) from that filed in
the flight plan

6. Time and altitude arriving at a holding fix or
point which cleared

7. When leaving any holding fix or point

NOTE:  The reports in subparagraphs (6)
and (7) above may be omitted by pilots or
aircraft involved in instrument training at
military terminal area facilities when radar
service is provided.

(6-99) Original
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8. Any loss of navigation capability such as
VOR, TACAN, ADF; complete or partial
loss of ILS capability; or impairment of air/
ground communications capability.
Reports should include aircraft
identification, equipment affected, degree
to which the capability to operate under IFR
in the ATC system is impaired, and the
nature and extent of assistance desired
from ATC

NOTE:  Other equipment installed in an
aircraft that may effectively impair safety
and/or the ability to operate under IFR.  If
such equipment (e.g., airborne weather
radar) malfunctions and, in the pilot's
judgment, either safety or IFR capabilities
are affected, reports should be made.

9. Any information relating to safety of flight

10. Encountering weather conditions which
have not been forecast or hazardous
conditions which have been forecast are
expected to forward a report of such
weather to ATC, and time permitting, to
FSS or METRO.

NOTE:  The ATC controlling agency should
be informed anytime weather conditions on
an IFR approach differ from the latest
observation or anytime a wind shear (or
microburst) is encountered on departure or
approach.
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11. When not in “radar contact” and (1) leaving
the final approach fix inbound on final
approach (nonprecision approach) or (2)
when leaving the outer marker or fix used in
lieu of the outer marker inbound on final
approach (precision approach)

12. When not in “radar contact,” provide a
corrected estimate at anytime it becomes
apparent that an estimate as previously
submitted is in error in excess of three
minutes

13. Except when in “RADAR CONTACT,”
report over designated compulsory
reporting points.  On a direct route or VFR
on TOP, report over each reporting point in
the flight plan.

14. When unable to comply with an ATC
clearance as given

LESSON NOTES

The following are examples of FAA communication
procedures as developed from the FAA manual.
Remember that local procedures may deviate
occasionally in specifics from FAA procedures and will
be IAW course rules.

NOTE:  This presentation is designed to provide you
with examples and explanations of standardized
communications between pilots and controllers that
may be encountered on IFR flights.  The scenario
progresses through the situations normally encountered
in the following phases of an IFR flight:  GROUND,
DEPARTURE, ENROUTE, ARRIVAL, AND MISSED
APPROACH.

Sg 3, fr 2:  Introduction
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Some military and civilian facilities will require voice
procedures that differ from the following examples.  If
you have questions following this lesson, discuss them
with your instructor.

B. Departure

1. Ground control

a. Prior to start engine

(1) Copy ATIS information

(2) Put clearance on request with
clearance delivery

NOTE:  At Navy Kingsville and most other
airdromes, start engines before contacting
Clearance Delivery for the IFR clearance.
When fuel is critical or delays are
expected, delay engine start until after
receiving the clearance.

Normally, if the pilot reports “Ready to copy
the clearance,” Clearance Delivery replies
with the clearance.  If the clearance has
not been received, the controller will inform
the pilot of the estimated delay and state
the reason.

EXAMPLE:

PILOT:
“Kingsville Clearance Delivery, Navy Bravo
two zero zero, ready to copy IFR
clearance, Holloman.”

CLEARANCE DELIVERY:
 “Navy Bravo two zero zero, Kingsville
Clearance, clearance on request, no delay
expected.”
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Sg 3, fr 3:  Departure Dialogue
Text - Clearance Request

Sg 3, fr 3 Cont.:  Audio & Text -
Clearance Request
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NOTE:  The statement  “clearance on
request” normally indicates the IFR
clearance has not been received by ATC.
The Clearance Delivery operator will
attempt to obtain it manually via computer
or direct line.  If a long delay is expected,
consider shutting down for a period and
restart when the clearance is available.

The statement “advise when ready to copy”
indicates that IFR clearance is available for
the pilot to copy.

b. Taxi

Who will provide you with taxi instructions?

ANSWER:  Ground control

NOTE:  Taxi clearance and instructions are
normally issued by Ground Control.  The
request for taxi consists of: aircraft call sign,
location on airport, type of operation (IFR or
VFR), point of first intended landing, and
ATIS letter identifier.

At another airdrome, state location on the
field when requesting taxi.  Pilot must read
back runway to which cleared and any hold
short restrictions.

State the “letter identifier” of the ATIS
information received.  Do not use the
statement, “Have the numbers.”  If the pilot
does not report the current ATIS letter or
some ATIS information has changed,
Ground Control will provide current ATIS
information.  Altimeter readback is required.
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Sg 3, fr 5:  Departure - Hold Short
Area

(6-99) Original

EXAMPLE:

PILOT:
“Kingsville Ground,  Navy Bravo two zero
zero, taxi IFR, Holloman, information
Alpha.”

NOTE:  It is not necessary to report location
at Kingsville.

GROUND CONTROL:
“Navy Bravo two zero zero, Kingsville
Ground, taxi to the runway one three left,
hold short of one three right.”

PILOT:
“Kingsville Ground, Navy Bravo two zero
zero, runway one three left, hold short of
one three right.”

c. Hold short area

If the IFR clearance was not received prior
to arriving in the hold short area, contact
Clearance Delivery and report “ready to
copy.”  When tuned to another frequency,
always monitor secondary radio or Guard
for Ground Control transmissions.

EXAMPLE:

PILOT:
“Kingsville Clearance,  Navy Bravo two zero
zero, holding short, ready to copy
clearance.”

CLEARANCE DELIVERY:
“Navy Bravo two zero zero is cleared to
Holloman as filed.  HOBOZ one departure,
Cotulla transition.  Maintain one one
thousand, expect flight level three one zero
ten minutes after departure.  Contact
Departure Control on two six six point eight.
Squawk two one one zero, over.”

Sg 3, fr 5 Cont.:  Audio & Audio
Text - Hold Short Area
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PILOT:
“Navy Bravo two zero zero is cleared to
Holloman as filed,  HOBOZ one departure,
Cotulla transition, maintain one one
thousand, expect flight level three one zero
ten minutes after departure.  Departure
Control two six six point eight.  Squawk two
one one zero.”

CLEARANCE DELIVERY:
“Navy Bravo two zero zero, readback is
correct, contact ground for taxi.”

PILOT:
“Navy Bravo two zero zero, switching.”

d. Contact tower for takeoff clearance

EXAMPLE:

PILOT:
“Kingsville Tower,  Navy Bravo two zero
zero, take off, IFR.”

TOWER:
“Navy Bravo two zero zero, Kingsville
Tower, runway one three left,
wind one three zero at one five, change to
Departure Control, monitor Guard, cleared
for takeoff.”

PILOT:
“Navy Bravo two zero zero, cleared for
takeoff one three left, switching.”

NOTE:  Pilots should monitor UHF Guard in
the event that tower needs to cancel the
takeoff clearance.  Takeoff on tower
frequency is an advantage in the event of
an abort but could induce vertigo during the
airborne frequency switch to Departure
Control.
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2. Departure control

a. Standard departure control initial
contact

EXAMPLE:

PILOT:
“Kingsville Departure, Navy Bravo two zero
zero, airborne Navy Kingsville, climbing one
thousand two hundred for one one
thousand.”

DEPARTURE CONTROL:
“Navy Bravo two zero zero, Kingsville
Departure, radar contact.”

LESSON NOTES

Discuss minimum vectoring altitudes regarding early
turns.

b. Handoff to center

EXAMPLE:

DEPARTURE CONTROL:
“Navy Bravo two zero zero, contact Houston
Center on two niner one point six.”

PILOT:
“Navy Bravo two zero zero, switching
Houston Center, two niner one point six.”
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Sg 3, fr 8:  Departure - Handoff to
Center
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C. En route

1. Initial contact

NOTE:  On initial contact with Center, pilots
should advise controllers of their exact altitude
preceded by “climbing,” “descending,” or “level.”
If initiating a climb or descent, the call will
include the altitude leaving and the final altitude.

Exact altitude or flight level means to the
nearest 100-ft increment.  The exact altitude or
flight level report on initial contact provides ATC
with information required prior to relying on
MODE C altitude information for separation
purposes.

When not on a published route, SID or LID;
such as climb on course, pilots should include
present position and exact altitude on initial
contact with Air Traffic Control following handoff.

EXAMPLE:

PILOT:
“Houston Center,  Navy Bravo two zero zero,
Navy Kingsville three one four at four six,
climbing flight level two five zero for flight level
three one zero.”

CENTER:
“Navy Bravo two zero zero,  Houston Center,
radar contact.  Report level flight level three one
zero.”

NOTE:  Report level only when requested to do
so.

PILOT:
“Navy Bravo two zero zero, Wilco.”

Sg 3, fr 9:  En Route - Initial
Contact With Center

Sg 3, fr 9 Cont.:  Audio & Audio
Text - Initial Contact With Center
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NOTE:  For all practical purposes, U.S. airspace
has total radar coverage.  There is, however, the
possibility of equipment failure which would
place airborne aircraft in a non-radar
environment.  Major failures of Center’s radar
systems have occurred.  In those situations,
pilots should be prepared to make full non-radar
position reports.

If RADAR contact is lost, the controller will
advise the pilot, “RADAR service terminated,”
which normally indicates a transfer from a radar-
controlled sector to a non-radar sector.  At that
time, normally, the controller will request the
pilot to report specific fixes along the route of
flight.  At each location, the pilot will make a
courtesy call which only includes the name of
the fix.  If the controller requires a full report, the
reply will be “Go ahead.”  The pilot must reply
with a full non-radar position report.   Report
position, time, altitude, position, time, position.

EXAMPLE:

CENTER:
“Navy Bravo two zero zero, Houston Center,
radar service terminated, contact Houston
Center on two niner one point six”

PILOT:
“Navy Bravo two zero zero switching two niner
one point six.”

PILOT:
“Houston Center, Navy Bravo two zero zero,
San Antonio one six zero, at four six, climbing
flight level two eight zero for three one zero.”

Sg 3, fr 10:  En Route - Initial
Contact With Center - Non-radar

Sg 3, fr 10 Cont.:  Audio & Audio
Text - Initial Contact With Center -
Non-radar
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2. Non-radar position report (when required by
ATC)

EXAMPLE:

PILOT:
“Houston Center, Navy Bravo two zero
zero, Junction, over.”

CENTER:
 “Navy Bravo two zero zero, Houston
Center, go ahead.”

PILOT:
“Houston Center, Navy Bravo two zero
zero, Junction, four seven, flight level three
one zero, Wink, one zero, Chisum.”

CENTER:
“Navy Bravo two zero zero,  Houston
Center, Roger.”

3. File or change of flight plan in flight

NOTE:  When you want to expedite a
departure from a destination airport or
make a change to an existing flight plan, file
a flight plan while airborne. The format and
sequence of the items required for
changing or filing a flight plan while in-flight
are inside the back cover of the IFR
Supplement.

Flight plans or changes are normally filed
in-flight with the nearest Flight Service
Station.  To facilitate the change, request a
frequency change to the nearest Flight
Service Station and report the sequence of
items listed on the back inside cover of the
IFR Supplement.
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Sg 3, fr 11:  En Route - Non-radar
Position Report

Sg 3, fr 11 cont.:  Audio & Audio
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a. IFR Enroute Supplement, inside back
cover, contains 13 items

(1) Type of flight plan

(2) Aircraft identification

(3) Type of aircraft/TD code

(4) Estimated true airspeed

(5) Original destination (if applicable)
or route

(6) Departure point

(7) Position and time

(8) New route and altitude/FL

(9) New destination (if applicable)

(10) ETE or ETA

(11) Fuel endurance

(12) Alternate (if required)

(13) Station where original flight plan
filed

b. To file a change of flight plan

NOTE:  When calling Center or the
Flight Service Station with a request,
make a courtesy call that includes the
nature of your request.  The controller
or operator may be busy or talking on
another frequency.

Sg 3, fr 12, p2:  En Route - File or
Change of Flight Plan

Sg 3, fr 12, p2 cont.:  Audio &
Audio Text - File or Change of
Flight Plan
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EXAMPLE:

PILOT:
“San Angelo radio, Navy Bravo two
zero zero, change of IFR flight plan.”

FSS:
“Navy Bravo two zero zero, San
Angelo, go ahead.”

PILOT:
“Navy Bravo two zero zero, IFR, tango
four five slash alpha, four zero zero,
Holloman, Navy Kingsville, on the
Wink, one zero two at eight one, one
three zero zero Zulu.  Present position
direct Fort Stockton, Jay two, El Paso,
flight level three one zero.  Destination
El Paso International, one plus one
zero.  Fuel two plus zero zero, Roswell
Industrial Air Park, Navy Kingsville,
over.”

FSS:
“Navy Bravo two zero zero, San
Angelo.  Your flight plan to El Paso
International on file.”

PILOT:
“Navy Bravo two zero zero, Roger.”

NOTE:  The pilot would return to the
Center frequency

c. To file a change of ETA by more than
30 minutes (VFR or IFR flight plan)

EXAMPLE:

NOTE:  A flight plan change may be
made through Center if the controller is
not too busy and the change is not
lengthy.
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Sg 3, fr 13:  En Route - Change of
ETA

Sg 3, fr 13 Cont.:  Audio &
Audio Text - Change of  ETA
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PILOT:
“Houston Center,  Navy Bravo two zero
zero, ETA change.”

CENTER:
“Navy Bravo two zero zero, Houston
Center, go ahead.”

PILOT:
“Houston Center, Navy Bravo two zero
zero Fort Stockton, one zero zero three
zero, IFR to El Paso International, one
four four five Zulu,
fuel one plus zero zero.”

CENTER:
“Navy Bravo two zero zero, Roger.”

4. Filing flight plans in-flight (normally handled
by FSS)

a. To leave assigned frequency

EXAMPLE:

NOTE:  When requesting a frequency
change, state the reason or new
station so ATC may contact you if
necessary.  Center may combine your
request with a frequency change or
limit your time off frequency.

PILOT:
“Houston Center, Navy Bravo two zero
zero, request off frequency to contact
San Angelo radio.”

CENTER:
“Navy Bravo two zero zero,  Houston
Center.  Frequency change approved,
report back on two six five point two, or
in two minutes, good day.”

Sg 3, fr 14 Cont.:  Audio & Audio
Text - Leaving Assigned
Frequency

Sg 3, fr 14:  En Route - Leaving
Assigned Frequency
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PILOT:
“Navy Bravo two zero zero, switching
two six five point two.”

D. Arrival

1. Approach control (initial contact)

EXAMPLE:

NOTE:  Approaching the terminal area and
before handoff to Approach Control, a
prudent pilot would monitor the destination
ATIS on a secondary radio for weather, field
conditions, and approach information.
Having current ATIS information will enable
the pilot to determine the probable landing
runway on arrival and select a desired
approach.

ATIS:
“El Paso information LIMA, one four three
zero ZULU.  Measured ceiling: one
thousand broken, six thousand overcast.
Visibility: Two miles with light rain.
Temperature: seven eight.  Dew point: six
five.  Wind: two five zero at one zero.
Altimeter: two niner niner one.  TACAN
runway two six left approach in use.
Hazardous flight weather for Southeast New
Mexico available on HIWAS Flight Watch or
from Flight Service Station.   Advise
controller on initial contact, you have
information LIMA.”

CENTER:
“Navy Bravo two zero zero, Albuquerque
Center. Turn left heading two five zero,
radar vector FANNY.  Descend to one
seven thousand. Contact El Paso Approach
three five three point five.”

(6-99) Original

Sg 3, fr 15:  Arrival - Approach
Control Initial Contact

Sg 3, fr 15 Cont.:  Audio & Audio
Text - Approach Control (Initial
Contact)

Sg 3, fr 15, p2:  Audio Text -
Approach Control (Initial
Contact)
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PILOT:
“Navy Bravo two zero zero,  left heading
two five zero, radar vector FANNY.
Leaving flight level three one zero,
descending to one seven thousand.
Switching El Paso Approach, three five
three point five.”

NOTE:  Prior to contacting Approach
Control, the pilot should have copied ATIS
for weather and field information.  The
initial contact with Approach Control will
include: the aircraft identification, altitude,
ATIS letter identifier, and request.  Location
would also be included if not on a published
route.  This information expedites recovery
from the MOAs.

Prior to transmitting a request, an
abbreviated courtesy call is appropriate to
ensure the approach controller is ready to
copy your full report.

PILOT:
“El Paso Approach, Navy Bravo two zero
zero, descending flight level two eight zero
for one seven thousand.”

APPROACH:
“Navy Bravo two zero zero, El Paso
Approach, go ahead.”

PILOT:
“Navy Bravo two zero zero, on the Wink,
two five zero at six one with LIMA.  Request
TACAN two six left approach.”

(6-99) Original

Sg 3, fr 15, p3:  Audio Text -
Approach Control (Initial
Contact)
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2. Approach phraseologies

NOTE:  The controller is not required to
issue missed approach instructions if the
approach being flown has published missed
approach procedures.  However, if not
stated in the published procedures or
approach clearance, a prudent pilot would
request missed approach instructions from
the controller to minimize confusion during
a missed approach.

Approach Control may clear aircraft for
approach using several different
phraseologies, each of which has different
meanings and indicates a different specific
action on the part of a pilot.

EXAMPLE:

a. APPROACH CONTROL:
“Cleared for approach.”

NOTE:  Used by the Controller when
there is only one approach published
for the airport.

b. APPROACH CONTROL:
“Cleared for TACAN approach.”

NOTE:  Used by the Controller when
there is only one published TACAN
approach to the airport.

c. APPROACH CONTROL:
“Cleared for a straight-in TACAN
approach.”

NOTE:  Execute the published TACAN
straight-in procedure to the active
runway.

(6-99) Original

Sg 3, fr 17:  Arrival - Approach
Control Phraseologies

Sg 3, fr 17 Cont.:  Audio & Audio
Text - Approach Control
Phraseologies

Sg 3, fr 16:  Arrival - Approach
Control

Sg 3, fr 16 Cont.:  Audio -
Approach Control

Sg 3, fr 18:  Arrival - Cleared for
TACAN Approach

Sg 3, fr 18 Cont.:  Audio & Audio
Text - Cleared for TACAN
Approach

Sg 3, fr 19:  Arrival - Cleared for
Straight-In TACAN Approach

Sg 3, fr 19 Cont.:  Audio & Audio
Text - Cleared for Straight-In
TACAN Approach
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d. APPROACH CONTROL:
“Cleared for TACAN two six left
approach.”

NOTE:  Execute the published TACAN
approach procedure for runway two six
left and land straight-in on runway two
six left.

e. APPROACH CONTROL:
“Cleared for TACAN two six left
approach, sidestep to runway two six
right.”

NOTE:  Execute the published TACAN
approach procedure for runway two six
left and when in sight, sidestep and
land two six right.  (May require higher
minimums.)

f. APPROACH CONTROL:
 “Cleared for TACAN two six left
approach, circle to land, runway two
zero.”

NOTE:  Execute the published TACAN
approach procedure for runway two six
left, obtain the runway environment,
and visually circle to land on runway
two zero.  If IFR conditions
encountered persist, execute the
missed approach procedures for the
original approach performed.

(6-99) Original

Sg 3, fr 20:  Arrival - Cleared for
TACAN Two Six Left Approach

Sg 3, fr 20 Cont.:  Audio & Audio
Text - Cleared for TACAN Two
Six Left Approach

Sg 3, fr 22:  Arrival - Circle to
Land

Sg 3, fr 22 Cont.:  Audio & Audio
Text - Circle to Land

Sg 3, fr 21:  Arrival - Cleared for
Sidestep

Sg 3, fr 21 Cont.:  Audio & Audio
Text - Cleared for Sidestep
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(6-99) Original

g. APPROACH CONTROL:
“Navy Bravo two zero zero, El Paso
Approach, radar contact.  Cleared for
TACAN two six left approach.
Continue descent to one six thousand,
report FANNY.”

PILOT:
“Navy Bravo two zero zero, Wilco.
Cleared for a TACAN two six left
approach, descending to one six
thousand.”

NOTE:  Upon arrival at the Initial
Approach Fix, report commencing the
approach.

h. PILOT:
“El Paso Approach, Navy Bravo two
zero zero, FANNY, leaving one six
thousand, commencing.”

APPROACH CONTROL:
“Navy Bravo two zero zero, El Paso
Approach.  Report final approach fix.”

PILOT:
“Navy Bravo two zero zero, Wilco.”

NOTE:  If the aircraft is in RADAR
contact, the final approach fix report is
not mandatory unless requested.
However, in a non-precision approach,
the final approach fix is the point
where military aircraft should report the
gear down.  A civilian controller will not
remind you of a gear-down report.

Remember, “Tower” must clear you to
land.  The tower controls the duty
runway and surrounding airspace.

Sg 3, fr 24:  Arrival -
Commencing Approach

Sg 3, fr 24 Cont.:  Audio & Audio
Text - Commencing Approach

Sg 3, fr 23:  Arrival - Initial
Approach Clearance

Sg 3, fr 23 Cont.:  Audio & Audio
Text - Initial Approach Clearance
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i. PILOT:
“El Paso Approach, Navy Bravo two
zero zero, final approach fix, gear
down.”

APPROACH CONTROL:
“Roger, Navy Bravo two zero zero.
Tower clears you to land, two six left,
wind two five zero at one zero.
Report field in sight.”

PILOT:
“Navy Bravo two zero zero, Wilco.”

E. Missed Approach

1. Missed Approach in actual weather
conditions

NOTE:  If a missed approach due to bad
weather is likely, consider filing a flight plan
to the alternate before penetrating.  This
simplifies the workload during missed
approach.  If a missed approach is made
for any reason, a missed approach call is
mandatory.  The call consists of the
following:

* “Missed Approach,”
* “[the reason for the missed approach]”
* and “[your intentions].”  If another

approach is desired, fuel and/or
weather permitting, another approach
is “your intentions.”

If a decision has been made to divert to the
alternate, utilize the “DRAFT” report in
conjunction with the missed approach call.
The  acronym, “DRAFT,” is used to help
you recall, in sequence, the five essential
items needed to file an abbreviated flight
plan:  Destination, Route of flight, Altitude,
Fuel  remaining, and Time en route.

Sg 3, fr 25:  Arrival - Final
Approach Fix

Sg 3, fr 25 Cont.:  Audio & Audio
Text - Final Approach Fix

Sg 3, fr 26:  Missed Approach -
Actual Weather Conditions

Sg 3, fr 26 Cont.:  Audio & Audio
Text - Actual Weather Conditions
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Do not use the acronym, “DRAFT,”  in your
call as it is an unofficial phrase and may not
be understood by a civilian controller.

PILOT:
“El Paso Approach, Navy Bravo two zero
zero, missed approach.  Field not in sight,
request clearance to Roswell, via direct
SUMMY, 'Jay' two six Roswell, flight level
one niner, zero plus two zero, fuel zero plus
five five.  Over.”

APPROACH CONTROL:
 “Navy Bravo two zero zero is cleared to
Roswell Industrial Air Park as filed.
Climb to and maintain flight level one niner
zero. Turn right heading zero eight five,
radar vectors SUMMY.”

PILOT:
“Navy Bravo two zero zero, right zero eight
five to SUMMY.  Cleared to Roswell,
climbing two thousand one hundred for
flight level one niner zero.”

2. Missed approach in simulated instrument
conditions

NOTE:  On an instrument approach, in
visual weather conditions, you need not
state your reason for the missed approach.
Also, you should have previously stated
your intentions to Approach Control prior to
the missed approach and therefore the
missed approach call can be shortened as
follows:

PILOT:
“El Paso Approach, Navy Bravo two zero
zero, missed approach.”

Sg 3, fr 27:  Missed Approach -
Simulated Instrument Conditions

Sg 3, fr 27 Cont.:  Audio & Audio
Text - Simulated Instrument
Conditions
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INTRODUCTION TO INAV AND
VOICE PROCEDURES

* Responsibilities of ATC facilities

* Clearances

* Normal communication procedures

* Emergency communications

APPROACH:
“Navy Bravo two zero zero, cleared to
Roswell Industrial Park, climb and maintain
one five thousand.”

PILOT:
“Navy Bravo two zero zero, cleared to
Roswell, climbing one thousand, one
hundred, for one five thousand.”

Narrator:
This concludes this audio segment.  If you
have questions, ask your instructor.

IV. Emergency Communications  1.8.1.10.12.2

A. Two-way radio failure (FAA Procedures)

1. During two-way radio communications
failure, when confronted with a situation not
covered in the regulations, pilots are
expected to exercise good judgement in
whatever action they elect to take.  Should
the situation so dictate, they should not be
reluctant to use the emergency actions
contained in flying regulations

2. Squawk Mode 3/a, code 7600

3. Pilots can expect ATC to attempt to
communicate by transmitting on guard
frequencies and available frequencies of
NAVAIDs

Sg 4, fr 1:  Lesson Organization
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4. VMC - If able to maintain flight in VMC,
continue flight under VFR and land as soon
as practical and notify ATC.  It is not
intended that the requirement to “land as
soon as practical” be construed to mean
“as soon as possible.”   The pilot retains his
prerogative of exercising his best
judgement and is not required to land at an
unauthorized airport, at an airport
unsuitable for the type of aircraft flown, or
to land only minutes short of his
destination.  The primary objective of this
provision is to preclude extended IFR
operation in the air traffic control system in
VMC.  When operating “on top” and unable
to descend in VMC prior to destination, the
procedures contained in paragraph 5 apply

5. IMC - If VMC is not encountered, continue
the flight according to the following:

a. Route

(1) By the route assigned in the last
ATC clearance received

(2)  If being RADAR vectored, by the
direct route from the point of radio
failure to the fix, or airway
specified in the vector clearance

(3) In the absence of an assigned
route, by the route that ATC has
advised may be expected in a
further clearance

(4) In the absence of an assigned
route or a route that ATC has
advised may be expected in a
further clearance, by the route filed
in the flight plan
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b. Altitude - At the highest of the following
altitudes or flight levels for the route
segment being flown:

(1) The altitude or flight level assigned
in the last ATC clearance received

(2) The minimum altitude (converted,
if appropriate, to minimum flight
level) for IFR operations

(3) The altitude of flight level ATC has
advised may be expected in a
further clearance

NOTE:  The intent of the rule is
that a pilot who has experienced a
two-way radio failure should select
the appropriate altitude for the
particular route segment being
flown and make the necessary
altitude adjustments for
subsequent route segments.  If the
pilot received an “expect further
clearance” containing an altitude to
expect at a specified time or fix, he
should maintain the highest of the
following altitudes until that time/
fix:  (1) his last assigned altitude,
or (2) the minimum altitude/flight
level for IFR operations.  Upon
reaching the time/fix specified, the
pilot should commence his climb
or descent to that altitude he was
advised to expect.  If the radio
failure occurs after the time/fix
specified, the altitude to be
expected is not applicable and the
pilot should maintain an altitude
consistent with (1) or (2) above.

(6-99) Original
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c. Leave Clearance Limit

(1) When the clearance limit is a fix
from which an approach begins,
commence descent, or descent
and approach, as close as
possible to the expected further
clearance (EFC) time if one has
been received, or if one has not
been received, as close as
possible to the expected time of
arrival (ETA) calculated from the
filed or amended (with ATC)
estimated time en route

(2) If the clearance limit is not a fix
from which the approach begins,
leave the clearance limit at the
expected further clearance time
(EFC) if one has been received, or
if none has been received, upon
arrival over the clearance limit, and
proceed to a fix from which an
approach begins and commence
descent or descent and approach
as close as possible to the
estimated time of arrival as
calculated from the filed or
amended (with ATC) estimated
time en route

B. In-flight emergency communication procedures

1. Distress transmission - after setting
transponder to 7700/MODE C, transmit a
distress or urgency message consisting of
as many as necessary of the following
elements, preferably in the order listed.

a. If distress; MAYDAY, MAYDAY,
MAYDAY.  If urgency; PAN-PAN, PAN-
PAN, PAN-PAN

(6-99) Original

Sg 4, fr 2:  In-Flight Emergency
Communication Procedures

A.  Set transponder to 7700 / MODE C, transmit distress/urgency
      message consisting of as many of the following as necessary.

1.   ELT status (emergency locator transmitter)
2.   Visible landmarks
3.   Aircraft color
4.   Number of people on-board
5.   Emergency equipment on-board

B.  When bailout, crash landing or ditching is imminent, and
      time permits, transmit as many as necessary of the above items
      plus any of the following that you think might be helpful.

  1.   If distress; MAYDAY, MAYDAY, MAYDAY.  
        If urgency; PAN-PAN, PAN-PAN, PAN-PAN
  2.   Name of station addressed

  3.   Aircraft identification and type
  4.   Nature of distress or urgency
  5.   Weather
  6.   Pilot's intentions or request
  7.   Present position and heading or if lost, last known position, 
        time, and heading since that position
  8.   Altitude or flight level

  9.   Fuel remaining in minutes
10.   Number of people on-board
11.   Any other useful information

ATC EMERGENCY COMMUNICATION PROCEDURES
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b. Name of station addressed

c. Aircraft identification and type

d. Nature of distress or urgency

e. Weather

f. Pilot’s intentions or request

g. Present position and heading or if lost,
last known position, time, and heading
since that position

h. Altitude or flight level

i. Fuel remaining in minutes

j. Number of people on-board

k. Any other useful information

2. When in a distress condition with bailout,
crash landing or ditching imminent, take
time if circumstances permit, to transmit as
many as necessary of the items above and
any of the following that you think might be
helpful.

a. ELT status (emergency locator
transmitter)

b. Visible landmarks

c. Aircraft color

d. Number of people on board

e. Emergency equipment on-board

(6-99) Original
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C. Emergency communication procedures

What is the emergency transponder squawk
code?

ANSWER:  Code 7700

1. Squawk 7700 on IFF transponder

2. Transmit to agency on frequency in use at
the time

a. Distress:  “MAYDAY” (3 times)

b. Urgency:  “PAN PAN” (3 times)

EXAMPLE:

PILOT:  “Houston Center:  MAYDAY,
MAYDAY, MAYDAY:  Navy Bravo two zero
zero...”

3. If not in direct contact with controlling
agency: transmit in the blind to any agency
or aircraft available on a Guard frequency

a. UHF 243.0 MHz

b. VHF 121.5 MHz

EXAMPLE:

PILOT:  “MAYDAY MAYDAY MAYDAY:
Navy Bravo two zero zero, transmitting on
Guard...”

(6-99) Original

?
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PROGRESS CHECK

Question 6 -- 1.8.1.10.12.2
List the two steps of the procedure for lost
communications.

ANSWER:
1. Squawk 7600
2. Continue to transmit all calls “in the blind”

Question 7 — 1.8.1.10.12.2
To what agency should you transmit a “MAYDAY” or
“PAN” call?

ANSWER:  The agency to whose frequency you are
tuned or, if not in contact, any agency or aircraft on a
Guard frequency
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Sg 5, fr 1:  Review Menu

INTRODUCTION TO INAV AND
VOICE PROCEDURES

REVIEW OPTIONS

1. Entire lesson

2. Responsibilities of ATC facilities

3. Normal communication procedures

4. Emergency communications

5. End this lesson

Please select

SUMMARY

This lesson has focused on the following topics:

* Responsibilities of ATC facilities
* Clearances
* Normal communication procedures
* Emergency communication procedures

CONCLUSION

Having reviewed the ATC procedures and phraseology
required to communicate with any ATC facility in the
United States, you are now prepared to exercise your
best judgment if you encounter situations that we have
not covered in this lesson.
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STANDARD HIGH

ALTITUDE SERVICE VOLUME

STANDARD LOW

ALTITUDE SERVICE VOLUME

STANDARD TERMINAL

SERVICE VOLUME

12,000 ft.

25 nm

1,000 ft.

14,500 ft.

1,000 ft.

18,000 ft.

40 nm

45,000 ft.

60,000 ft.

100 nm

130 nm

1,000 ft.

18,000 ft.

40 nm

NOTE: All elevations shown are with respect
            to the station’s site elevation (AGL).
            Coverage is not available in a cone of
            airspace directly above the facility.
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VOR Cone of Confusion

TACAN Cone of Confusion

DME
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CDI NAV COMM 1 COMM 2

VOR ILS FWD FWD FWD

AFT AFTTACAN AFT

COMM 2 Control/Transfer Switch  

COMM 1 Control/Transfer Switch  

NAV Transfer SwitchCDI Switch

C
O
M
M

COMM VOR TACAN MKR HOT

A
L
T

N
O
R
M

RCVR ICS
COLD

MIC

1              2

ALT-NORM SwitchICS Volume Control KnobRCVR Volume Control Knob

COMM Switches VOR Switch MKR Switch MIC Switch

TACAN Switch
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X

X A/A

VOL

TACAN Y
TEST

ON

OFF

Test Button Channel Display Window Option Select Switch

Power Switch Channel Selector Volume Control Knob
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Components and Characteristics of the Instrument Landing System (ILS)T-45A UJPT & E2-C2 INav-04

Page 4-i

COURSE/STAGE: T-45A UJPT & E2-C2 Instrument Navigation

LESSON TITLE: Components and Characteristics of the Instrument
Landing System (ILS)

LESSON IDENTIFIER:  T-45A UJPT & E2-C2 INav-04

LEARNING ENVIRONMENT:  CAI

ALLOTTED LESSON TIME:  0.8 hr

TRAINING AIDS:

* Figures
Fig 1: FAA Instrument Landing System (ILS)
Fig 2: Localizer Signal Aquisition Limits
Fig 3: Marker Beacon Code/Color Identification Table
Fig 4: Instrument Runway Lighting
Fig 5: ILS Cockpit Instruments
Fig 6: ILS Navigation Instrument Controls
Fig 7: Marker Beacon Test and Illumination Controls
Fig 8: ILS Critical Area Taxiway Position Markings

STUDY RESOURCES:

* NATOPS Instrument Flight Manual, NAVAIR 00-80T-112
* T-45A NATOPS Flight Manual, A1-T45AB-NFM-000

LESSON GUIDE

(6-99) ORIGINAL
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LESSON PREPARATION:

Read:
* Chapter 23, NATOPS Instrument Flight Manual, NAVAIR 00-80T-112
* Part VII, 21.4, “VOR/ILS System,” T-45A NATOPS Flight Manual,

A1-T45AB-NFM-000

REINFORCEMENT:  N/A

EXAMINATION:

The objectives in this lesson will be tested in Instrument Navigation 12X.
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LESSON OBJECTIVES

2.9.4.6.5
Recall function and use of ILS ground equipment

2.9.4.6.5.1
Recall function of localizer transmitter

2.9.4.6.5.2
Recall function of glideslope transmitter

2.9.4.6.5.4
Recall range (position) systems used during ILS/LOC approach

2.9.4.6.5.3
Recall function and use of ILS marker beacons

2.9.4.6.3
Recall function and use of ILS controls and indicators

2.9.5.5.1
Recall configuration and operating characteristics of visual information system

2.9.4.6.2.1
Recall procedures for using ILS equipment

1.8.1.9.11.3
Recall indications and procedures for ILS component failure

(6-99) Original
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MOTIVATION

Learning ILS and then practicing in the simulator and aircraft are important
because you will be flying ILS-type approaches regularly at the ship.

The ILS precision approach system provides azimuth and glideslope informa-
tion that enables precision landings under low ceiling and visibility conditions.
Your understanding of the instrument indications generated in the aircraft from
ILS ground equipment is vital to your execution of the smooth and immediate
course corrections required on a precision approach.  This lesson will review
the function and use of ILS ground equipment as well as identify ILS instru-
ments and controls within the aircraft.

OVERVIEW

At the end of this lesson, you will know the functions of ILS ground equipment,
the instrument indications generated by ILS localizer and glideslope signals,
and aircraft position in relation to the localizer and glideslope beams.

This lesson covers the:

* ILS guidance information

* ILS range information

* ILS visual information

* ILS controls and instruments
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Fig 1: FAA Instrument
Landing System (ILS)

REFRESHER

Review:

* Your Engineering Lesson Guide for “CNI” System

PRESENTATION

Instrument Landing System (ILS)

NOTE: The ILS information approach system is made up of three
functional components; the guidance systems, the range systems, and the
visual systems. This lesson discusses each of the systems in detail.  See
Figure 1 for an ILS pictorial.

I. Guidance Systems

NOTE: The guidance system of the ILS is made up of two parts, the
localizer transmitter (azimuth information) and the glideslope transmitter
(glidepath information).

A. Localizer - azimuth beacon transmitter is the first half of the ILS
guidance system

1. Provides precise horizontal (course) guidance information to the
runway centerline by way of a localized navigational beacon to
localizer equipped aircraft within the sensing area of the localizer
beacon signal

2. Localizer frequency is identified by international Morse code
consisting of a four-letter identifier with the first letter of the
sequence beginning with the letter “I” (   )

3. Transmitter operates on one of 40 channels specifically set aside
for ILS/LOC

4. Frequency range is 108.10 to 111.95 MHz (lower end of the VOR
frequency range)

5. Beacon beam is 5 degrees wide as seen on cockpit instruments
and is approximately 4 times as sensitive as conventional VOR or
TACAN navigation signals

6. Beam is produced by two overlapping modulated frequencies

a. Left side of inbound course is a 90-Hz signal and the right side
is a 150-Hz signal

••
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Figure 1:  FAA INSTRUMENT LANDING SYSTEM (ILS)

Runway length
700 ft (typical)

250 to 600 ft from
centerline of runway

Sited to provide 55 ft
(+/- 5 ft) runway
threshold crossing height

Point of intersection
runway and glideslope
extended.

Amber Light

90 MHz 150 MHz
frequency

Provides Final Approach
Fix For Nonprecision

Approach
Keying: Two dashed/second

Modulation 400 Hz. 95%
Blue Light

3° above
horizontal
(optimum)

Course width varies
between 3° - 6°
tailored to provide
700 ft at threshold
(full scale limited)

All marker
transmitters approximately
2 watts of 75 MHz
modulated about 95%.

Outer marker located 4 to 7 miles
from end of runway, where glideslope
intersects the procedure turn
(minimum holding) altitude,
50 ft vertically.

Glideslope
modulation frequency

90 Hz 150 Hz

UHF GLIDESLOPE TRANSMITTER

from threshold
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b. Point of equal overlap is the center of the extended centerline
of the runway indicating on course

7. Shielded localizer array (antenna) is normally located 1,000 ft
beyond downwind end of the runway centerline

a. Actual signal generated by transmitter from a building that is
offset a minimum of 250 ft from center of antenna array

b. Optimum signal strength and minimum possible signal
interference dictate placement of transmitter

8. Primary approach to a localizer is called “Front Course”

NOTE:  Localizer front course beam is adjusted at the antenna
array for a 700-ft width at the runway threshold.  The beam, as
displayed on the aircraft instruments, has a width of 5 degrees
allowing for 2-1/2 degrees left-full deflection and 2-1/2 degrees
right-full deflection.  A full deflection of the CDI at runway threshold
would place the aircraft 350 ft left or right of the runway centerline
while tracking on the localizer.

a. The localizer provides course guidance for descent path:

(1) 18 nm from the antenna

(2) 1,000 ft above the highest terrain along course line

(3) 4,500 ft above antenna elevation site

(4) Signal acquisition and off-course indications are provided
through angular areas of the operational service volume:

(a) To 10 degrees either side of the course along a radius
of 18 nm from the antenna

(b) To 35 degrees either side of the course along a radius
of 10 nm from the antenna

NOTE:  After the missed approach point, any localizer signal
indication received should be disregarded unless it is
designated part of the published missed approach procedure.
Any signal that is not part of the procedure should be
considered unreliable and disregarded.  Some fields will have
functional back course localizers (BAC LOC) and are
designated as such.

NOTE:  Loss of the localizer information during the approach
will render the approach procedure unusable.  The approach
should be terminated or another type of an approach should be
selected, weather permitting.

Fig 2: Localizer Signal
Acquisition Limits
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TOP VIEW

Figure 2:  LOCALIZER SIGNAL ACQUISITION LIMITS

(6-99) Original

150 Hz

90 Hz

Normal
Approach10 NM 18 NM

R

L

Area of
Equal Signal Strength
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B. Glideslope - glideslope beam transmitter is the second half of the ILS
approach guidance equipment

1. Provides vertical guidance to decision height for ILS categories I,
II, and IIIA when approach is equipped

NOTE:  The T-45A is Category I equipped.

2. Reclassifies the localizer non-precision approach to precision ILS
approach.  The lowest authorized ILS minimums, with all required
ground and airborne systems components operative, are:

a. Category I - Decision Height (DH) 200 ft and Runway Visual
Range (RVR) 2,400 ft (with touchdown zone and centerline
lighting, RVR 1800 Category A, B, C; RVR 2000 Category D)

b. Category II - DH 100 ft and RVR 1,200 ft

c. Category IIIA - RVR 700 ft

NOTE:  Special authorization and equipment are required for
Category II and IIIA.

3. When aircraft is ILS equipped, provides option of precision
approach to a field with no PAR facility

NOTE:  Glideslope is often confused with the term “Glidepath.”
These terms are not synonymous.  It is important that you clearly
understand the definition of these two terms.

Glideslope:  “The vertical reference provided an aircraft during
approach and landing.  The glideslope reference may be any of the
following: an electronic signal (ILS or MLS), visual ground aid (such
as VASI), or glideslope information provided by ATC during a
surveillance approach.”

Glidepath: “That portion of the glideslope reference signal that
intersects the localizer on an ILS approach or is provided by ATC
when established on the FAC during a PAR approach.”

4. The glideslope (highly directional, shielded antenna) signal is
radiated in the direction of the localizer front course

a. Located 750 to 1,250 ft down the designated ILS runway

b. Beam width is 55 ft (+/- 5 ft) at runway threshold crossing
height

c. Building location is normally located 250 to 600 ft from runway
centerline

Fig 1: FAA Instrument
Landing System (ILS)

(6-99) Original
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d. Standard ILS glideslope is 2.5 to 3.0 degrees (may be higher
or lower depending on local terrain)

e. Glideslope utilizes two signal lobes projected one above the
other.  Upper lobe is modulated with 90 Hz and the lower lobe
at 150 Hz at an equal signal strength

f. Each lobe is approximately 0.7 degrees wide with a total beam
width of approximately 1.4 degrees wide

g. The point of equal signal modulation sets the center of the
glideslope beam

NOTE:  The signal provides descent information for navigation
down to the lowest authorized decision height (DH) specified in
the approved ILS approach procedure.  The glidepath may not
be suitable for navigation below the lowest authorized DH and
any reference to glidepath indications below that height must
be supplemented by visual reference to the runway
environment.

NOTE:  Glidepaths with no published DH are usable to runway
threshold.  Pilots of T-45A aircraft will execute a missed
approach at the MM or 200 ft AGL whichever occurs first.

NOTE:  ILS installations that share the same frequency can
exist at each end of a given runway or at other runways on an
airport but cannot be in operation at the same time.  However,
fields can have ILS approaches to different runways that do not
share the same frequency and can operate simultaneously.

5. The glideslope transmitter operates on one of 40 dedicated ILS
channels

a. Generates within the UHF frequency range of 329.15 and
335.00 MHz.

b. Dedicated glideslope UHF frequencies are paired with
dedicated localizer VHF frequencies and are automatically
tuned upon selection of a localizer frequency

CAUTION:  Pilots should be aware that false glide-
slope signals may exist.  This can cause the glideslope
warning flag to disappear and a glideslope indication
to appear on your navigation instruments.  Always
disregard any glideslope indication when the aircraft
is not on a published portion of an ILS approach at a
published approach altitude where the glideslope
interception is indicated and anticipated.
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CAUTION:  Pilots should be aware that vehicular traffic
not subject to ATC may cause momentary deviation in
ILS course or glideslope signals.  Also, critical areas
around the ILS equipment-shielded antennas are not
protected at uncontrolled airports or at airports with
an operating control tower when weather or visibility
conditions are above those requiring protective
measures.

6. Usable range is 10 nm,  provided aircraft is on localizer course

a. Intersects inner marker beacon (if installed) approximately
100 ft above runway elevation

b. Intersects middle marker beacon approximately 200 ft
above runway elevation

c. Intersects outer marker beacon approximately 1,400 ft
above runway elevation

d. Pilots must be alert when approaching the glidepath
interception.  False courses and reverse sensing will occur
at angles considerably greater than the published path

e. Make every effort to remain on the indicated glidepath
(reference: FAR 91.129(d)(2)).  Exercise caution; avoid
flying below the glidepath to assure obstacle/terrain
clearance is maintained.

f. The published glideslope threshold crossing height (TCH)
DOES NOT represent the height of the actual glidepath on
course indication above the runway threshold.  It is used as
a reference for planning purposes which represents the
height above the runway threshold that an aircraft's glide-
slope antenna should be, if that aircraft remained on a
trajectory formed by the four-mile-to-middle marker glide-
path segment.

g. Pilots must be aware of the vertical height between the
aircraft's glideslope antenna and the main gear in the
landing configuration.  At the DH, plan to adjust the de-
scent angle accordingly if the published TCH indicates the
wheel crossing height over the runway threshold may not
be satisfactory.  Tests indicate a comfortable wheel
crossing height is approximately 20 to 30 feet, depending
on the type of aircraft.
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II. Range (position) Systems

The following systems are commonly used to identify range (position) when
flying an ILS/LOC approach.

* Marker beacons

* Distance Measuring Equipment (DME)

* Cross Radial

* Compass Locator

The position of the aircraft on ILS/LOC approaches is very important due to
the precise nature of the approach, lower minimums, and obstacle
clearances associated with them.  The pilot relies on this information to
execute specific portions of the approach and for position in relation to the
glidepath.

A. Marker beacons

1. Low power transmitters (3 watts, 75 Mhz)

2. Produces a signal in an elliptical pattern

a. 1,000 ft above the antenna

b. 2,400 ft in width and 4,200 ft in length

3. Elliptical pattern (fan pattern) placement is centered and
perpendicular to the FAC

4. Normally, two marker beacons are associated with an ILS
approach, Outer Marker (OM) and Middle Marker (MM).  However,
Category II and III ILS approaches may also have an Inner Marker
(IM) beacon

a. Outer Marker (OM)

(1) Indicates aircraft, if at appropriate altitude, will intercept the
glidepath

(2) Identified by a coded audio tone (continuous dashes) and
flashing blue cockpit marker light

b. Middle Marker (MM)

(1) Intersects the glidepath at approximately 200 ft AGL and
identifies the approximate missed approach point for
Category I approaches

Fig 1: FAA Instrument
Landing System (ILS)
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(2) indicates a position approximately 3,500 ft from the landing
threshold and approximately 200 ft AGL above the touch-
down zone

(3) Identification is a coded audio tone (continuous alternating
dots and dashes) and flashing amber cockpit marker light

c. Inner Marker (IM)

(1) Indicates a point that an aircraft flying a Category II or III
ILS approach is at the designated decision height (DH) on
glidepath between the MM and the landing threshold

(2) Aircraft is approximately 100 ft AGL at IM if on glidepath
and FAC

(3) Identified by a coded audio tone (continuous dots) and a
flashing white cockpit marker beacon light

d. Back Course (BC)

(1) A BC marker beacon normally indicates an LOC BC final
approach fix (FAF) where the approach glideslope is
intercepted and the descent is commenced

(2) Identified by a coded audio tone (two dots continuously
repeating) and a flashing white cockpit marker light

5. Marker beacon tones

a. Marker beacons emit specific coded tones, at different pitches,
which the pilot of an ILS/LOC equipped aircraft can monitor
when on the final approach course

b. In the T-45A, marker beacon tones may be monitored by
placing the “MKR” switch on the communications control panel
to the “ON” position

c. MKR audio tone volume in the T-45A is preset and cannot be
controlled by the RCVR volume control knob on the
communications  control panel

B. Distance Measuring Equipment (DME)

1. When DME is automatically coupled to the ILS frequency and
specified in the approach procedure, DME may be used:

a. In lieu of the OM

b. As a BC final approach fix (FAF)

c. To establish other fixes on the localizer course

Fig 3: Marker Beacon
Code/Color
Identification Table
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Figure 3:  MARKER BEACON CODE/COLOR IDENTIFICATION TABLE
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MARKER CODE LIGHT

OM

MM

IM

BC

BLUE

AMBER

WHITE

WHITE

FREQUENCY

2 DASHES/SEC

95 DOT/DASH
COMBINATION/MIN

6 DOTS/SEC

2 DOTS CONTINUOUSLY
REPEATING
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2. DME from a separate facility may be used within Terminal
Instrument Procedures (TERPs) limitations:

a. To provide ARC initial approach segments

b. As a FAF for BC approaches

c. As a substitute for the OM

NOTE:  The DME of a separate facility is not, by FAA (AIM)
definition, authorized for use inside the outer marker inbound on an
ILS approach.

C. Cross Radials

1. May be generated by VOR or TACAN stations

2. No difference in the procedures used on ILS/LOC approaches than
any of the other types of approaches.  However, the cross radial
generated from a VOR station would require the ILS to be off tuned
on final

NOTE:  Off-tuning the ILS frequency for VOR cross radial fix
identification after final is not an acceptable option.  TACAN cross
radial identification poses no problem.

3. If DME is associated with ILS/LOC approach, use the DME as the
method to identify the aircraft position along the FAC

D. Compass Locator

Although the T-45A is not equipped to use a compass locator, the
following information is provided to give you a basic understanding of
the system.

1. Low power transmitter which emits an omnidirectional signal in the
ADF range

2. Most often situated at MM or OM sites

3. Most transmitters have less than 25 watts of power and a range of
at least 15 nm.  Some locations have up to 400 watts, and are
used as OM compass locators and may carry Terminal Weather
Broadcast (TWEB) information

4. If used as a Locator Outer Marker (LOM), the beacon will transmit
the first two letters of the localizer identifier.  If used as the Middle
Marker (MM), the beacon will transmit the last two letters of the
localizer identifier
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III. Visual Information System

* Approach lights
* Runway centerline lights
* Touchdown zone lights
* Runway lights

A. Approach Lighting System (ALS)

1. Provides main visual system used to transition from instrument
flight to visual flight for landing

2. Precision approaches, such as the ILS approach, require the
configuration of the ALS to start at the landing threshold and to
extend into the approach area for a distance of 2,400 to 3,000 ft

3. Non-precision approach runway lights would only run 1,400 to
1,500 ft from runway threshold

4. Some ALS use sequenced lights running toward the runway at high
speed (twice a second).  These lights are Runway Alignment
Indicator Lights (RAILs), more commonly referred to as “rabbit
lights”

5. When ALS is in operation, the approach minimums may be
increased.

NOTE:  The example of approach lighting systems provided in this
lesson is not unique.  Examples of each configuration and publication
identification code can be found in the Flight Information Handbook.
Additionally, the code identifying the type of ALS for an approach to a
given runway is provided on the bottom right corner of the instrument
approach plate in the airfield layout box.

B. Runway Centerline Lights & Touchdown Zone Lights

1. Runway Centerline Lights (RCLs) and Touchdown Zone Lights
(TDZLs) are a category of lighting known as “In-runway lights”

2. Runway Centerline Lights (RCLs)

a. Inset flush into the runway

b. Spaced at 50 ft intervals

c. White until the last 3,000 ft of runway.  From 3,000 ft to 1,000 ft
from end of runway, the lights alternate red and white.  The last
1,000 ft, they are all red

Fig 4: Instrument
Runway Lighting
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Figure 4:  INSTRUMENT RUNWAY LIGHTING
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RCLS White to Last 3,000'
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3. Touchdown Zone Lights (TDZLs)

a. Incorporate two rows of transverse light bars disposed
symmetrically about the runway centerline in the runway
touchdown zone.

b. Spaced at 100-ft intervals

c. System starts 100 ft from landing threshold and extends to
3,000 ft from the threshold or the midpoint of the runway,
whichever is less

C. Runway Lights

1. Runway End Identifier Lights (REILs)

a. Provide rapid and positive ID of the approach end of a runway

b. Consist of a pair of synchronized flashing lights laterally
located on each side of the runway threshold

c. May be either omnidirectional or unidirectional facing the
approach area

2. Runway Edge Light System

a. Identifies a runway:

(1) Surrounded by a large concentration of other lighting

(2) That lacks contrast with surrounding terrain

(3) During reduced visibility

b. Physical characteristics:

(1) Normally white except for instrument runways where yellow
lights replace the white edge lights for the last 2,000 ft of
the runway or half the runway length, whichever is less.
This forms a caution zone for landings

(2) Lights emit green outward from the runway approach end
to indicate the threshold to landing aircraft

(3) Lights marking the ends of the runway emit red light toward
the runway to indicate the end of the runway to departing
aircraft
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Fig 5: ILS Cockpit
Controls

Fig 6: ILS Navigation
Instruments

c. Classification is according to intensity or brightness

(1) High Intensity Runway Lights (HIRLs)

(2) Medium Intensity Runway Lights (MIRLs)

(3) Low Intensity Runway Lights (LIRLs)

HIRLs and MIRLs are variable in intensity, whereas LIRLs
normally have only one intensity setting.

Pilots may request approach control to vary intensity of the
lights to help identify runway when ground lights make it
difficult to pick out.  Some airports have lights controlled
from the air by the pilot by keying the VHF radio on a
predetermined frequency

IV. T-45A instruments and controls associated with the ILS approach

A. Controls

1. Communication Control Panel

2. TACAN Control Panel

3. VOR/ILS Control Panel

4. COMM/NAV Control Transfer Panel

B. Instruments

1. ADI

2. HSI

3. Marker Beacon Lights

C. Procedure

1. Controls:

a. Tune ILS approach frequency on VOR/ILS Control Panel

(1) ILS operates on odd decimal frequencies (108.10 to
111.95)

(2) VOR operates on even frequencies (108.15 to 111.85 and
112.00 to 117.95)

b. Check COMM/NAV Control Transfer Panel for VOR/ILS
illumination and that NAV, COMM 1, and COMM 2 are selected
(FWD)
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Figure 5:  ILS COCKPIT INSTRUMENTS
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Figure 6:  ILS NAVIGATION INSTRUMENT CONTROLS
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c. Select VOR to the ON position on Communication Control
Panel for localizer audio identifier signal

NOTE:  An ILS/LOC frequency will always have a four-letter
identifier beginning with the letter “l” (••)

d. Adjust volume by using the RCVR knob on the Communication
Control Panel

e. Marker beacon aural tones may be monitored by switching the
MKR toggle switch to the ON position

NOTE:  The RCVR knob will have no effect on the volume of
the marker beacon aural tones received through the pilot's
headset.

2. Instruments

a. ADI

(1) ADI provides ILS course and glideslope information when
the VOR is tuned to ILS frequency, within range of beacon,
and is in a position relative to the FAC to receive the signal

(2) Note that glideslope (GS) and localizer (LOC) flags are in
view indicating the aircraft is not within sensing range of
either of the shielded navigational signals

(3) When aircraft is within the sensing area, the ADI LOC flag
is no longer visible and the LOC deviation pointer comes
into view

(4) When the aircraft is below the sensing area for both LOC
and glideslope signals, the GS flag is out of view and the
glideslope deviation pointer is visible and functional

b. HSI

(1) The HSI also provides the pilot with LOC and glideslope
information.  NAV and GS flags are in view on the HSI
when the aircraft is outside the sensing range of the
shielded signals of the localizer and glideslope

NOTE:  HSI also provides the pilot with continuous range
(DME) information throughout the approach.  An
independent transmitter associated with the ILS equipment
may be providing DME.  It also may be provided indirectly
by a stand-alone TACAN station in close proximity to the
field.  Tune the TACAN to the appropriate TACAN station
to receive DME.
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Fig 7: Marker Beacon
Test and Illumination
Controls

Fig 8: ILS Critical Area
Taxiway Position
Markings

(2) The CDI is four times as sensitive when flying a localizer
vs. a VOR or TACAN approach

(a) Localizer beam is a total of 5 degrees wide

(b) The CDI scale now represents 2.5 degrees on each
side of center or 1.25 degrees for each dot

NOTE:  As the aircraft continues inbound on course, both
the glideslope and course indicator will become
increasingly sensitive as the shielded navigational signals
become narrower.

c. Marker Beacon Lights

(1) Located on the front instrument panel in both cockpits

(2) Lights flash blue, amber, and white as aircraft passes over
corresponding marker beacon transmitter

(3) VOR transmitter does not have to be selected ON (so don't
be surprised)

(4) Lights are considered advisory

(5) Light switch on INTERIOR/EXTERIOR LIGHTS PANEL
sets illumination intensity (dim to bright) - Also will change
the NAV/COMM Transfer Control illumination intensity

(6) Each marker beacon transmitter emits a unique modulated
frequency which is amplified by the marker beacon
receiver and then routed to pilot's headset as an aural
tone.  Volume cannot not be adjusted

(7) Test the lights and tone circuits by placing the MASTER
TEST SWITCH to LAMP or TONE

Pilots should remember the following warnings
associated with the ILS approach system.

CAUTION:  Vehicles and aircraft passing in close
proximity to the LOC and GS antennas can cause
deviation in the projection of the localizer and
glideslope information.  Should you observe sudden
or intermittent changes in course information
displayed on the ADI and HSI once established on the
FAC and not due to heading deviations, inform ATC
immediately and take appropriate action.
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Figure 7:  MARKER BEACON TEST AND ILLUMINATION CONTROLS
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CAUTION: Do not taxi beyond the ILS Critical Area
Hold Short markers on the taxiways when the
instrument runway is active for ILS approaches
without tower/ground control clearance.  Positioning
your aircraft beyond the markers during an approach
could disrupt and affect the reliability of the ILS
guidance beacons.  See Figure 8.

At fields where no authority exists, such as a tower or
ground control, remain behind the critical area hold
short line if an approach is known to be in progress.

CAUTION:  Remember that invalid (phantom)
glideslope signals can be inadvertently projected in
the area of the glideslope beam and in an area behind
the antenna (back course).

Do not accept a glideslope indication as valid when
you are not on a published portion of the approach
and at an altitude and position where you anticipate
intercepting the glideslope.

V. Inoperative ILS components

A. Inoperative localizer:  When the localizer fails, an ILS approach is not
authorized

B. Inoperative glideslope:  When the glideslope fails, the ILS reverts to a
non-precision localizer approach.

NOTE:  If the glideslope is inoperative, higher minimums will apply to
the approach.  See the appropriate approach plate for the higher
minimums.

Fig 7: Marker Beacon
Test and Illumination
Controls
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REVIEW QUESTIONS

1. The ILS system is made up of three parts.  Those parts are the________
systems, the _________ systems, and the _________ systems.

2. The _________  system is made up of _______ elements, the
___________  and the ___________ transmitters.  The __________
provides azimuth information, ________ guidance and the __________
provides glideslope information ,________ guidance.

3. The localizer provides course guidance to 35 degrees out to _______ nm
and to 10 degrees out to ________nm .     The addition of a _________
to a localizer approach reclassifies the approach from a __________ to a
___________ approach.

4. The standard ILS __________ beam angle is _______ to _______
degrees.

5. The definition off “glidepath” is that portion of the ________ reference
signal that intersects the localizer on an _________ approach or is
provided by ________ when established on the FAC of a PAR approach.

6. The ________ system is a component of the ILS/LOC approach system
and is used to determine “position” along the FAC.  The systems are the
following:  _________, _________, __________, and ___________.

7. The _________ are the most common and are _______ _______
transmitters that produce an _________ pattern that is placed so that it is
__________ to and centered on the FAC of an ILS/LOC approach.

8. The _______ is the _________ associated with the DH of a single-piloted
Navy aircraft and is placed so that it crosses the FAC glidepath at
approximately 200 ft AGL.

9. On the ILS front course, the ______ is associated with a blue _____
_____ light in the cockpit.  The ______ is associated with ______ and the
_______ is associated with a white light indication in the cockpit.

10. To monitor the tone associated with the _______ ________, toggle the
switch on the communication control panel to MKR.  The aural tone
volume ________ (can/cannot) be controlled with the RCVR knob.
The lights associated with the ______ _______ can be dimmed or
brightened by manipulating the PANEL light  switch on the INTERIOR/
EXTERIOR LIGHTS PANEL.

11. DME may be used in place of the _______ _______ .  DME, if coupled to
the ILS, will be tuned _________ to one of ________ UHF frequencies
when the ILS frequency is initially set up.

12. Cross radial fixes from a ______ are not ________ in the T-45A because
that would require the pilot to _______ the primary navigation indication
when on the FAC.

(6-99) Original



Page 4-26

Components and Characteristics of the Instrument Landing System (ILS)T-45A UJPT & E2-C2 INav-04

13. The ________ _________ is a low power navigation beacon used as the
OM or MM and operates in the ______ frequency range.   This NAVAID is
not available in the T-45A.

14. Sequenced running lights are known also as  ________ lights.  These
lights are associated with the ________ _______ system.

15. Runway centerline lights and touchdown zone lights are in a category of
lights known as __-______ lights.  Centerline lights are white until the last
_______ ft of runway and ______ & ______ to _______ ft from the end of
the runway and ________ for the last ________ ft.

16. REILs are installed at ends of runways to provide _______ and _______
identification of the _________ end of a particular runway.

17. Runway edge lights are normally white except on runways that are
designated “___________” runways where ________ lights replace the
white lights for the last ________ ft of the  runway or  half the runway
length, whichever is less, to form a __________ zone.

18. The ________ and ________ runway lights are variable in intensity which
may be increased or decreased at the pilot’s request to the controlling
agency or, at some airports, by keying his _______ radio on a preset
frequency.

19. ILS/LOC frequencies are tuned on the _______ control panel.  ILS/LOC
frequencies can be identified by those ending with _______ decimals
between 108.10 and 111.95.  The coded identifier is a ______ letter
identifier beginning with the letter “__.”

20. The NAV/COMM control transfer panel controls which cockpit has
navigation and communication control of the radios.  It also dictates and
identifies which navigation radio information is displayed on the _______
by the illumination of the ____/____ or the _____ letters on the indicator.

21. To  receive DME on an ILS approach where the DME feature is not
coupled with the ILS VHF frequency, the pilot will have to tune the
_______ on the ________ ______ ________ manually.

22. If an ILS approach is tuned and the aircraft is within the sensing range of
the beams produced by the shielded antennas, the ADI _______ and
________ warning flags will be out of view.

23. If an ILS approach frequency is tuned, the HSI has been selected for ILS,
and the aircraft is outside the sensing range of the beams produced by
the shielded antennas, the HSI CDI will be _________ and the GS flag
will be _______ view.

24. Marker beacon lights and tone circuits are checked by placing the
_______ _______ ______ to _______ or ________.
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SUMMARY

This lesson has focused on the following topics:

* ILS guidance information

* ILS range information

* ILS visual information

* ILS controls and instruments

CONCLUSION

You must understand the operations of ground and airborne ILS components
and recognize their indications in the aircraft to execute safe and correct ILS
approaches.
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REINFORCEMENT:  N/A

EXAMINATION:

The objectives in this lesson will be tested in Instrument Navigation 12X.
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LESSON OBJECTIVES

2.7.7.3.3.2
Recall VOR navigation procedures

2.7.7.3.3.1
Recall TACAN navigation procedures

2.7.5.1.8.2
Recall navigational procedures to compensate for wind drift

2.7.5.1.6.1.1
Recall entry procedures for TACAN/VOR/VOR DME holding

2.7.5.2.4.1.2
Recall wind correction procedures for holding
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MOTIVATION

Instrument navigation around the ship is critical when you
consider that you are separated from other aircraft by only 1
minute and 1,000 ft when you commence your approach from
holding.  Your thorough knowledge of the aircraft’s navigation
equipment and the procedures for using that equipment is para-
mount given that a mistake of only a few feet or a few seconds
may result in disaster.  Once proficient with the material in this
lesson, you will aviate more precisely and adjust more adeptly to
changes in routing and clearances.

OVERVIEW

After this lesson, you will know TACAN and VOR navigation
procedures and proper techniques for entry into and maintenance
of holding patterns.

This lesson consists of:

* Navigation procedures
- VOR/TACAN intercepts
- TACAN
- Wind corrections (crabbing)

* Holding
- Entry determination
- Entry procedures
- Maintaining
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REFRESHER

* The T-45A HSI takes the place of the RMI, CDI, and RNAV
remote display indicators of the T-34C.

* Because the T-45A cruises about three times as fast as the
T-34C, you have a third of the time to anticipate changes.

* Lead point calculation (LPC) is the distance, in nautical miles
or radials, that you must start (lead) a turn in advance of
intercepting a new course, radial, or arc.  Your lead point
calculation must recognize both the aircraft’s speed and
distance from the station.  Distance between radials
decreases proportionally as you head towards the VOR/
TACAN station and increases proportionally as you head
away from the station.

* The T-45A requires more distance to turn than does the
T-34C.

* Holding is performed at max endurance airspeed.

(6-99) Original
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PRESENTATION

I. Navigation procedures

A. VOR/TACAN intercepts  2.7.7.3.3.2  2.7.7.3.3.1

NOTE:  The following intercept procedures refer only to
VOR.  For TACAN intercept procedures, replace the No. 1
bearing pointer with the No. 2 bearing pointer.

1. Proceeding direct to station (inbound radial)

a. Tune and identify station

b. Turn aircraft in shortest direction to place No. 1
(VOR) bearing pointer under HSI upper lubber line
(heading index)

c. Rotate course set knob (CRS) to center CDI on
course pointer with a TO indication

d. Note and maintain selected course to station

COMMON ERROR: Not correcting for wind drift and
homing instead of proceeding direct to the station.

2. 30-degree inbound radial intercept

a. Tune and identify station

b. Set desired course in course selection window

c. Look from desired course to head of the bearing
pointer used and 30 degrees beyond to determine
intercept heading

d. Turn aircraft to the intercept heading

e. Maintain intercept heading until lead point is reached

f. Complete intercept
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COMMON ERROR:  Looking from the head of the
No. 1 bearing pointer to the desired course and 30
degrees beyond (instead of looking from the course
to the bearing pointer and 30 degrees beyond).

3. Double angle off the bow inbound method

a. Tune and identify station

b. Set desired course in course selection window

c. Look from desired course to the head of the bearing
pointer selected and an equal number of degrees
beyond to determine intercept heading (max 45
degrees)

d. Turn aircraft to the intercept heading

e. Maintain intercept heading until lead point is reached

f. Complete intercept

COMMON ERROR:  Looking from the head of the
No. 1 bearing pointer to the desired course and an
equal number of degrees beyond to determine the
intercept heading.

4. Radial intercept immediately after passage

a. Tune and identify station

b. After station passage, turn to parallel desired course

c. Set desired course in course selection window

d. Look from tail of the bearing pointer used to desired
course and an equal number of degrees beyond
desired course, but not more than 45 degrees

e. Turn aircraft to the intercept heading

f. Maintain intercept heading until lead point is reached

(6-99) Original
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g. Complete intercept

5. 45-degree outbound radial intercept

a. Tune and identify station

b. Set desired course in course selection window

c. Look from tail of the bearing pointer used to desired
course and 45 degrees beyond to determine
intercept heading

d. Turn aircraft to the intercept heading

e. Maintain intercept heading until lead point is reached

f. Complete intercept

COMMON ERROR:  Looking from the desired
course to the tail of the No. 1 bearing pointer and 45
degrees beyond to determine the intercept heading.

B. TACAN  2.7.7.3.3.1

1. Lead point calculations (LPC)

a. Approximately 1percent of ground speed for a 90-
degree intercept

NOTE:  When ground speed is not available,
approximate this value using KIAS adjusted for wind.

b. Use a reasonable distance lead point for intercepts
of less than 90 degrees

2. Intercepting and maintaining a TACAN arc around a
station

NOTE:  The distance between radials at 60 nm from the
station is 1 nm and decreases/increases proportionally
to/from the station.

Fig 2:  Radial Width
List

Fig 1:  Lead Point
Identifier
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a. Chord method (usually used when farther than 12
miles DME from station)

(1) Tune and identify station

(2) Determine direction to turn

(3) Determine desired lead point

NOTE:  Add lead when tracking to the station;
subtract lead when tracking from the station.

(4) Monitor No. 2 bearing pointer and DME to
determine roll-out

COMMON ERROR:  Not monitoring DME and
rolling out at the wrong time and on the wrong
DME arc.

(5) Fly a straight short leg, allowing head of No. 2
bearing pointer to reposition between 5 and 10
degrees behind wingtip position

(6) Turn aircraft to reposition No. 2 bearing pointer
from behind to between 5 and 10 degrees ahead
of wingtip position

(7) Continue sequence of alternating ahead/behind
wingtip until you turn inbound or outbound on
your new radial

b. AOB method (usually used when within 12 miles
DME of station)

(1) Tune and identify station

(2) Determine direction to turn

(3) Determine desired lead point

(4) Initiate 90-degree intercept when DME equals
radius of arc plus or minus desired lead

(6-99) Original
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Figure 1:  LEAD POINT IDENTIFIER

For a 90°  intercept:

DME of arc

Lead point (nm)        =  1% of ground speed

Lead point (radials)  =         60           X  1% of ground speed

Approximate ground speed if not known by correcting IAS with head wind component.     
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Figure 2:  RADIAL WIDTH LIST

 

Radials/mile  =              60
                           DME from station

DISTANCE FROM
STATION

# RADIALS
CROSSED IN 1 nm

Formula to compute number of radials crossed
in each mile at a given distance from a station:

60 nm. . . . . . . . . . . . . . . . . . . . . .   1
30 nm. . . . . . . . . . . . . . . . . . . . . .   2
20 nm. . . . . . . . . . . . . . . . . . . . . .   3
15 nm. . . . . . . . . . . . . . . . . . . . . .   4
10 nm. . . . . . . . . . . . . . . . . . . . . .   6
  5 nm. . . . . . . . . . . . . . . . . . . . . . 12
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NOTE:  Add lead when you’re tracking to the
station;  subtract lead when you’re tracking from
the station.

(5) Adjust AOB to maintain proper distance by
keeping No. 2 bearing pointer on wingtip position

NOTE:  You may combine the AOB and chord
methods to maintain the arc and aircraft control.
The two methods are normally distinguished
according to DME limits; however, outside of 12
DME the AOB required to maintain an arc will
probably be too small to hold accurately.

COMMON ERROR:  Not monitoring DME and
rolling out at the wrong time and on the wrong
DME arc.

3. Intercepting a radial from an arc

a. Set desired course in course selection window

b. Determine lead point - divide DME of arc into 60 and
multiply the product by 1 percent of groundspeed.

c. When lead point is reached, turn to intercept
selected course

NOTE:  The CDI may not have started to move at
lead point because it is not active until you are within
10 degrees of the course.

d. Track inbound on radial

(6-99) Original

  60
  15 = 4 radials;

 250 x 1% = 2.5 groundspeed;

4 x 2.5 = 10 radial lead

60
-------------  X  1% GS = LPC
Arc DME
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4. Performing a ground speed check

NOTE:  For a reliable ground speed check, the DME
from the station should be greater than aircraft altitude
in thousands of feet.

EXAMPLE:  Altitude is 30,000 ft (FL 300), so DME
should be 30 nm or greater.

a. Start timing when DME indicator displays a whole
number

b. After predetermined time (in minutes), check and
note DME

c. Determine distance flown and multiply that number
by multiplier corresponding to time flown

EXAMPLE:  Your distance flown is 6 on the DME
indicator.  The elapsed time is 1 minute, so 6 times
60 equals 360.  Ground speed is 360 kt (6 nm/min
times 60 min/hr equals 360 nm/hr).

NOTE:  Track either inbound or outbound on a given
radial when making a ground speed check.

NOTE:  Every 1/10 nm equals 6 kt.

NOTE:  Checking ground speed for more than 1
minute increases the accuracy of this method.

5. Proceeding direct between TACAN fixes (point to point)

a. Tune and identify station if not already done

b. Visualize compass card as compass rose with
station at center

c. Picture fix having greater distance from station on its
radial at outside edge of compass card

d. Visualize second fix at proportional distance from
center of compass card on its radial
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e. Connect two fixes with an imaginary line

f. Move line to center of compass card parallel to
original line and read course to the new fix off
compass card

g. Turn to new course (plus wind correction if known);
top of imaginary line where it crosses compass card

h. Update course and make corrections periodically to
point-to-point heading

C. Wind correction (crabbing)  2.7.5.1.8.2

NOTE:  Tail winds and head winds affect ground speed
only.

1. Used to maintain radial/bearing via tracking into wind
(maintaining  a constant track over the ground)

2. Crab angle (heading differential)

a. Correct:  aircraft maintains desired course

b. Insufficient:  aircraft continues to drift with wind

c. Too large:  aircraft crosses radial

3. Procedure

a. Confirm drift due to crosswind by referencing CDI

b. Compensate by turning aircraft back to reintercept
your inbound radial

c. Maintain crab angle to keep CDI centered

COMMON ERROR:  Making too small a correction
to return to the radial.

II. Holding

A. Entry determination:  referencing the HSI

(6-99) Original

Fig 3:  Holding Pattern
Entry Diagram
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Figure 3:  HOLDING PATTERN ENTRY DIAGRAM

A.

B.

C.
70°

70°

A.   Parallel entry

B.   Teardrop entry

C.   Direct entry
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NOTE:  The following procedures govern a standard (right-
hand) holding pattern. For a nonstandard (left-hand)
pattern, the directions are reversed.

1. Visualize a straight line on HSI from aircraft heading to
bottom of instrument

2. Visualize a straight line on HSI from 70 degrees to right
of aircraft heading to 110 degrees left of aircraft
heading

COMMON ERROR:  Forgetting to reverse the layout of
entry patterns on the HSI for nonstandard holding.

COMMON ERROR:  Not using heading for arrival at fix
in relation to holding radial to determine type of entry.

3. Determine entry type by angular difference between
holding radial and heading as it crosses holding fix

a. Parallel entry--perform parallel if holding radial is
within 110 degrees left of heading

b. Teardrop entry--perform if holding radial is within 70
degrees right of heading

c. Direct entry--perform if holding radial is outside an
area of 110 degrees to the left and 70 degrees to
the right of heading

COMMON ERROR:  Determining the type of entry
from your initial heading to the fix and not your
heading at the fix.  (Also dependent on holding
radial and direction to hold from the fix.)

B. Entry procedures TACAN, VOR, VOR/DME  2.7.5.1.6.1.1

1. Parallel

a. Cross holding fix

b. Turn in shortest direction to parallel holding radial
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c. After desired time or DME is reached, turn in
direction of holding side of pattern

COMMON ERROR:  Turning in the wrong direction
after paralleling course.  Even though this is a stan-
dard pattern that requires you to make right-hand
turns, you will first make a left-hand turn.

d. Return to holding fix or intercept the holding course
inbound

NOTE:  Do not correct for wind until established on
the inbound course.

COMMON ERROR:  Do not make large corrections
in heading while close to the station (holding fix).
You should already be at wings level.

e. After fix passage, turn right into holding pattern, and
begin timing for outbound leg when wings level and
bearing pointer on or past wingtip

2. Teardrop

a. Cross holding fix

b. Proceed outbound on heading 30 degrees from
reciprocal of holding course

c. After desired time or DME reached, turn in direction
of holding pattern to intercept holding course

3. Direct

a. Turn in direction of holding

b. Fly the pattern

C. Maintaining

1. Distance:  TACAN and VOR/DME

a. As published
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b. As specified by controller

c. As requested by pilot

2. Timing:  non-DME

a. Inbound leg (length)

(1) 1 minute maximum:  at or below 14,000 ft MSL

(2) 1-1/2 minutes maximum:  above 14,000 ft MSL:
1-1/2 minutes maximum

NOTE:  Timing is based on inbound leg.
Outbound leg is adjusted as required.

b. Outbound leg (whichever occurs last)

(1) Wings level

(2) Abeam fix

COMMON ERROR:  Failing to start/stop timing
abeam station or after first turn inbound to determine
wind effects.

3. Speeds:  regardless of altitude, maximum of 230 KIAS
for T-45A unless ATC authorized higher holding
airspeed for turbulence.  Should a higher holding
airspeed be required, notify ATC prior to entering
holding

When higher holding airspeeds are no longer
necessary, return to normal holding airspeed and notify
ATC

NOTE:  T-45A NATOPS turbulence penetration
airspeed is 250 KIAS.

NOTE:  Normally, holding airspeed is based on
maximum endurance.  Airspeed is adjusted for altitude.
A max endurance airspeed would be appropriate when
conserving fuel.
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4. Wind correction  2.7.5.2.4.1.2

a. Crosswind correction

(1) Used while in holding pattern

(2) Apply wind correction crab angle on outbound
leg that is 2 to 3 times the angle that holds the
aircraft on course inbound

(3) Use SRT in pattern

b. Head winds and tail winds

(1) Affect only timed holding patterns

(2) Adjust outbound time for correct inbound time

NOTE:  Head and tail winds affect only non-DME
holding patterns.

COMMON ERROR:  Failing to keep track of time
inbound and outbound.

COMMON ERROR:  Failing to make wind corrections
large or soon enough prior to turns.

NOTE:  Turns should not exceed standard rate or 30
degrees whichever occurs first.
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SUMMARY

This lesson has covered:

* Navigation procedures
- VOR/TACAN intercepts
- TACAN
- Wind corrections (crabbing)

* Holding
- Entry determination
- Entry procedures
- Maintaining

CONCLUSION

This lesson provided you with techniques to ease your instrument
navigation workload.  In addition, the navigation procedures
addressed are established methods for navigating and
maneuvering in the air traffic control system.
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EXAMINATION:

The objectives in this lesson will be tested in Instrument Navigation 12X.
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LESSON OBJECTIVES

1.1.1.8.4
State airspeed restrictions as defined in current
regulations

1.1.1.8.2
Recall fuel requirements for filing DD-175

2.5.12.2
Recall takeoff minimums as defined in OPNAVINST
3710.7

2.6.6.4
Recall procedures for performing an instrument
departure

2.6.6.1
Recall standard instrument departure (SID) procedures

2.7.6.1.2
Recall proper response to ATC clearance

2.9.4.1.2.3
Recall standard terminal arrival (STAR) procedures

2.9.4.1.1
Recall criteria which influence type of instrument
approach

2.9.4.2.3
Recall communications requirements and procedures for
approach

2.9.4.1.2
Recall procedures for performing an enroute descent

1.9.1.3.1.1
Recall procedures and reasons for terminating an IFR
flight in a visual approach



Page 6-2

 T-45A UJPT & E2-C2 INav-06 Departure and Terminal Procedures

(6-99) Original

LESSON OBJECTIVES (Cont)

1.9.1.3.1.2
Recall procedures/reasons for terminating an IFR
approach in a contact approach

2.9.5.4.1
Recall procedures/reasons for performing a circling
approach

2.9.4.5.2.4
Recall factors associated with performing radar vectors
and approaches

2.9.4.9.2
Recall constraints and guidelines for performing a missed
approach

2.9.4.5.1.2
Recall procedures and constraints associated with
performing instrument approaches

2.9.6.1
Recall instrument postflight requirements and procedures

1.1.8.7.1
State requirements for instrument rating and renewal
procedures



Departure and Terminal Procedures

Page 6-3

 T-45A UJPT &  E2-C2 INav-06

(6-99) Original

MOTIVATION

The time to study a high altitude approach plate is in the
planning room and not in the aircraft.  Inadequate
preparation for your departure and arrival may result in
potentially dangerous situations for you and an increased
workload for the controllers.  Preflight preparation will
enable you to perform with professionalism during the
flight.

OVERVIEW

This lesson provides you with the procedures,
requirements, and criteria to prepare for departure and
arrival.  The underlying principle of this lesson is
thorough preflight preparation.  Understanding and
attending to preparation will take most of the un-
certainties out of your flight.

In this lesson we will be studying:

* Airspeed restrictions
* Fuel requirements for filing DD-175
* Departure point minimums for takeoff
* Types of IFR departures

- Standard Instrument Departure
- RADAR
- VFR climb on course

* Standard instrument departure (SID)
* Published approaches

- Criteria determining type of approach
- Differences between high and low altitude

approaches
* Other approaches

- Visual approach
- Contact approach
- Circling approach
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* Closing a flight plan
* Instrument rating requirements, renewal and

expiration
* Log Book entries

REFRESHER

Recall:

* ATC procedures and phraseology required to
communicate with any ATC facility in the United
States
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Sg 1, fr 1:  Lesson Organization

Sg 1, fr 2:  Airspeed Restrictions

DEPARTURE AND TERMINAL
PROCEDURES

* Airspeed restrictions (FAR 91.117)
* Fuel requirements for filing DD-175
* Takeoff weather minimums
* Types of IFR departures
* Standard instrument departure (SID)
* Approaches
* Closing flight plan
* Instrument rating requirements,

renewal & expiration
* Log book entries

PRESENTATION

I. Airspeed restrictions (FAR 91.117)  1.1.1.8.4

NOTE:  You will have to make a conscious effort to
exercise speed control in the T-45A, which can
easily exceed desired speeds as well as legal speed
restrictions.  The reason for airspeed restrictions is
to allow for see-and-avoid response times as well as
ATC sequencing and handling.

A. Above 10,000 ft MSL

1. ATC specifies no absolute upper airspeed
limitation

2. OPNAVINST 3710.7 limits supersonic flight
over land or within 30 miles offshore to
specifically designated areas to ensure
minimum possibility of disturbance.  As a
general policy, sonic booms shall not be
intentionally generated below 30,000 ft of
altitude unless over water and more than 30
miles from inhabited land areas or islands.

NOTE:  Deviations may be authorized only
when supersonic speeds are required by:

a. Tactical missions
b. Formal training syllabus flight
c. Research test and operational

suitability test flights
d. A CNO-authorized flight demonstra-

tion.

B. Below 10,000 ft MSL:  airspeed limited to 250
KIAS unless otherwise authorized by the
administrator  (or ATC in case of operations in
Class B airspace)

C. Within Class B airspace:  250 KIAS

NO SPEED LIMIT ABOVE 10,000 ft MSL
10,000 ft MSL

CLASS B

250 KIAS

MAXIMUM AIRSPEED BY CLASS OF AIRSPACE

200 KIAS
UNDER

CLASS B

200 KIAS
IN CLASS B
CORRIDOR

4,000 ft AGL

200 KIAS
5 NM RADIUS

250 KIAS
BELOW

10,000 ft MSL

2,500 ft AGL
CLASS D
200 KIAS

NOT TO SCALE

10,000 ft MSL

250 KIAS
BELOW

10,000 ft MSL 30 NM RADIUS

CLASS C
10 NM RADIUS

1,200 ft AGL

4 NM RADIUS

5 NM RADIUS

4,000 ft MSL
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D. Within 4 nm of a primary airport of Class
airspace, at or below 4,000 ft AGL:  airspeed
limited to 200 KIAS

E. Within 4 nm of Class D airspace at or below
2,500 ft AGL: airspeed limited to 200 KIAS

F. Under Class B airspace or in VFR corridor
designated through Class B airspace:
200 KIAS

G. Exceptions (OPNAVINST 3710.7):  FAA has
authorized the DOD to exceed the above speed
restrictions under the following conditions

1. When operating within restricted airspace
or the MOA

2. When operating on a low-level military
training route

3. When operating on special missions
approved by appropriate authority

4. If airspeed required or recommended in
aircraft's NATOPS manual to maintain safe
maneuverability exceeds speeds described
in FAR 91.117

II. Fuel requirements for filing DD-175  1.1.1.8.2

A. Fuel reserve is required for all flights

1. OPNAV 3710 (series) requires a fuel
reserve of 10 percent of planned
requirements or 20 minutes of flight
computed at 10,000 ft MSL maximum
endurance operation (whichever is greater)

2. Fuel reserve for the T-45 is always 300 lb
which is the 20-minute maximum
endurance figure at 10,000 ft MSL

Sg 2, fr 1:  Lesson Organization
DEPARTURE AND TERMINAL

PROCEDURES

* Airspeed restrictions (FAR 91.117)
* Fuel requirements for filing DD-175
* Takeoff weather minimums
* Types of IFR departures
* Standard instrument departure (SID)
* Approaches
* Closing flight plan
* Instrument rating requirements,

renewal & expiration
* Log book entries
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3. When computing fuel reserves, include
any known or expected delay in your
estimated enroute time

4. If the route or altitude assigned by ATC
renders the planned fuel reserves
inadequate, you must inform ATC of the
circumstances.  If unable to obtain a
satisfactory altitude or routing, alter your
destination accordingly

B. Alternate required

1. Fuel to the destination initial approach fix
(IAF) and then to the alternate IAF at filed
cruising altitude

2. Include fuel for start, taxi, and takeoff
which is 200 lb for the T-45

3. Include fuel for one approach.  The TW-2
In-Flight Guide allows 200 lb for a
penetration and 250 lb for a GCA.  The
pilot must evaluate the expected handling
at every destination, but an enroute
descent to the final approach fix should
require about 200 lb

4. Fuel reserve for the T-45 is always 300 lb

5. CNATRA requires an alternate on all
cross-country flights.  The fleet squadrons
may not

C. Alternate not required

1. Fuel to fly to destination airfield (to IAF
plus one approach satisfies)

2. Fuel reserve for the T-45 is always 300 lb

Sg 2, fr 3: DD-175 Fuel Plan -
Alternate Not Required

Sg 2, fr 2:  DD-175 Fuel Plan -
Alternate Required

FUEL PLAN

CLIMB/ROUTE
DEST IAF

ROUTE ALT IAF
  (If required)

APPROACHES

TOTAL (1,2,&3)

RES 10% of 4
 (Min 20 mins)

START/TAXI

TOTAL REQUIRED
        (4,5,&6)

TOTAL ABOARD

SPARE FUEL (8-7)

1500

500

250

2250

300

200

2750

2900

150

START
TAXI
TAKEOFF

CLIM
B O

UT A
ND

LEVEL OFF

DESTINATION
          IAF

ALTERNATE
        IAF

APPROACH

1.

2.

3.

4.

5.

6.

7.

8.

9.

EMERGENCY "BINGO" TO ALTERNATE

FUEL PLAN

CLIMB/ROUTE
DEST IAF

ROUTE ALT IAF
  (If required)

APPROACHES

TOTAL (1,2,&3)

RES 10% of 4
 (Min 20 mins)

START/TAXI

TOTAL REQUIRED
        (4,5,&6)

TOTAL ABOARD

SPARE FUEL (8-7)

1500

250

1750

300

200

2350

2900

650

START
T A X I
TAKEOFF

CL
IMB O

UT
 AN

D

LEVEL OFF

DESTINATION
          IAF

APPROACH

1.

2.

3.

4.

5.

6.

7.

8.

9.

EMERGENCY "BINGO" TO ALTERNATE
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PROGRESS CHECK

Question 1 — 1.1.1.8.2
In all cases, what are the minimum reserve fuel
requirements?

ANSWER:  10 percent of planned requirements or 20
minutes of flight computed at 10,000 ft MSL based on
maximum endurance operation, whichever is greater.
The T-45 reserve is always 300 lb.

III. Takeoff weather minimums depend on the
instrument rating of the pilot-in-command  2.5.12.2

A. Special instrument rating

1. No takeoff ceiling or visibility limits apply

2. Takeoff dependent upon

a. Judgment of pilot

b. Urgency of flight

NOTE: Good judgement dictates an
adequate departure alternate be
available.

B. Standard instrument rating

1. Standard minimums

a. Ceiling:  300 ft

b. Visibility:  1 sm

NOTE:  Published minimums for the
available nonprecision approach, but not
less than 300 ft ceiling and 1 sm visibility,
e.g., if lowest nonprecision minimums were

Sg 3, fr 1:  Lesson Organization

Sg 3, fr 2:  Instrument Ratings

DEPARTURE AND TERMINAL
PROCEDURES

* Airspeed restrictions (FAR 91.117)
* Fuel requirements for filing DD-175
* Takeoff weather minimums
* Types of IFR departures
* Standard instrument departure (SID)
* Approaches
* Closing flight plan
* Instrument rating requirements,

renewal & expiration
* Log book entries

STANDARD INSTRUMENT
RATED

PUBLISHED NON-PRECISION MINIMUMS
NLT 300-1

OR
PUBLISHED PRECISION MINIMUMS

NLT 200-1/2

SPECIAL  INSTRUMENT
RATED

PILOT JUDGEMENT

AND

URGENCY OF FLIGHT
FORMATION
"2 AIRCRAFT"

CIRCLING MINIMUMS

ELSE

1000-3

NOTE: MINIMUMS ARE BASED ON RUNWAY IN USE
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400 /1 1/2, the takeoff minimums would be
400 /1 1/2, not 300/1.

EXCEPTION:  When a precision approach
compatible with installed and operable
aircraft equipment is available, with
published minimums less than 300/1,
takeoff is authorized provided the weather
is at least equal to the precision approach
minimums for the landing runway in use,
but in no case shall takeoff occur when the
weather is less than a 200-ft ceiling and 1/2
sm visibility/2,400 ft runway visual range
(RVR).

C. Formations

1. Independent of pilots' instrument ratings

2. Only when a valid requirement exists

3. Restricted to two aircraft’s similar
performance whose military missions
require formation flying including essential
pilot training, Lead shall be on downwind
side and safe separation maintained

4. Weather must be equal to, or above
published circling minimums for runway in
use, if circling approach not authorized for
runway in use, formation takeoff minimums
must be at least VFR of 1,000/3

PROGRESS CHECK

Question 2 — 2.5.12.2
When is takeoff permitted with a ceiling of less
than 300 ft and visibility of less than 1 sm for a
standard instrument-rated pilot?

ANSWER:  When a precision approach is available to
the runway in use with minimums of less than 300-1.
Absolute takeoff minimums are 200-1/2.
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IV. Types of IFR Departures  2.6.6.4

A. There are three basic types of IFR departures
from military airports:

1. Standard Instrument Departure (SID)

2. Radar Departure

3. VFR Climb on Course

B. Standard Instrument Departure (SID)

1. Enter the name of the coded identifier of
the SID as the first entry in the route of
flight section of the DD-175

2. Enter a dot ( • )

3. Enter the SID transition point which will
establish you on your route

4. This type of entry is the same for both
“Pilot Nav” and “Vector” SIDs

5. SID requires pilot possession of at least the
textual description of the SID procedures

C. Radar Departure

1. This type of departure is used where there
is no published SID, or pilot desires to
proceed directly to first point on route of
flight

2. Enter the NAVAID or intersection that will
establish you on your route as the first
entry in the “ROUTE-OF-FLIGHT” section
of the DD-175

3. Enter “REQUEST RADAR DEPARTURE”
in the “REMARKS” section

Sg 4, fr 1:  Lesson Organization

Sg 4, fr 2: DD-175 Standard
Instrument Departure (SID)

DEPARTURE AND TERMINAL
PROCEDURES

* Airspeed restrictions (FAR 91.117)
* Fuel requirements for filing DD-175
* Takeoff weather minimums
* Types of IFR departures
* Standard instrument departure (SID)
* Approaches
* Closing flight plan
* Instrument rating requirements,

renewal & expiration
* Log book entries

Sg 4, fr 3:  DD-175 Radar
Departure

STANDARD INSTRUMENT DEPARTURE (SID)

WAGES 3   AVE

ROUTE OF FLIGHTALTITUDE T O ETE

RADAR DEPARTURE:

AVE

ROUTE OF FLIGHTALTITUDE TO ETE

REQUEST RADAR DEPARTURE
REMARKS

RANK AND HONOR CODE
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NOTE:  You are only requesting flight
advisory service from ATC.  You are not
requesting VECTORS, but ATC can provide
vectors if desired.

4. “Radar Contact” from the controller does
not relieve the pilot of terrain and
obstruction clearance

D. VFR Climb on Course

1. Enter the NAVAID or intersection which will
establish you on your route as the first entry
in the “ROUTE-OF-FLIGHT” section

2. ATC will issue instructions as to when to
contact ARTCC for your IFR clearance

3. Enter “REQUEST VFR CLIMB ON
COURSE” in the “REMARKS” section

CAUTION:  Remain below CLASS A
airspace and fly VFR cruising altitudes
until issued an IFR clearance.

V. Standard Instrument Departure (SID)  2.6.6.1

A. General

1. A preplanned IFR ATC departure procedure
is printed for the pilot in graphic and/or
textual form.  SIDs provide transit from the
terminal to the appropriate enroute
structure

2. SIDs are located in the DOD FLIP
(Terminal) Military Standard Instrument
Departures and Standard Terminal Arrivals
booklets.  Departures are published with
the (Terminal) Low and High Instrument
Approach Procedures

3. Use is not mandatory by OPNAV, but use is
encouraged provided no unacceptable flight
degradation will ensue(6-99) Original

Sg 4, fr 4:  DD-175 VFR Climb
On Course

Sg 5, fr 1:  Lesson Organization

DEPARTURE AND TERMINAL
PROCEDURES

* Airspeed restrictions (FAR 91.117)
* Fuel requirements for filing DD-175
* Takeoff weather minimums
* Types of IFR departures
* Standard instrument departure (SID)
* Approaches
* Closing flight plan
* Instrument rating requirements,

renewal & expiration
* Log book entries

VFR CLIMB ON COURSE:

AVE

ROUTE OF FLIGHTALTITUDE TO ETE

REQUEST VFR CLIMB ON COURSE
REMARKS

RANK AND HONOR CODE
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4. Use can be made mandatory by a local
airport, but a pilot can reject SID if safety of
flight dictates

5. Pilot responsibility is to ensure all climb and
crossing restrictions can be met

B. Purpose:  provides airspace management and
simplifies clearance delivery procedures

1. Expedites traffic from high density airport
environment into enroute structure with less
impact on controllers

a. There may be several SIDs from an
airfield and several transitions from
each SID

b. There may be several aircraft on any
one SID at same time, subject to the
aircraft separation requirements of
ATC

2. Ensures adequate horizontal and vertical
separation of aircraft via:

a. Prepublished or preselected routes

b. Radar monitoring of position

c. Traffic advisories

3. Provides terrain clearance for aircraft
operating in instrument conditions when
aircraft climbs above the minimum
vectoring altitude for that airport

4. Provides transition from takeoff to enroute
structure

NOTE:  “RADAR CONTACT” when used by
the controller during departure does not
relieve the pilot of responsibility to maintain

(6-99) Original
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terrain and obstruction clearance.  Terrain
and obstruction clearance begins when the
controller provides radar vectors.

LESSON NOTES

Be sure your students are aware of the differences
between pilot nav and vector SIDs.

C. Types of SIDs:

1. Pilot nav SIDs

a. Pilot is primarily responsible for
navigation on the SID route

b. SIDs may be in Terminal publications
or SIDs and STARS

c. Departure plate describes aircraft's
vertical and horizontal flight path

(1) Top of departure plate: pictorial
description

(2) Bottom section of departure plate:
textual description

(3) Minimal communication with pilot

d. Provides published instructions

(1) You will normally receive SID as
part of your clearance

(2) You may be given an initial vector
instruction to join the SID

(3) You will normally receive no further
departure instructions

Graphic enlargement follows

Sg 5, fr 2-3:  Lemoore NAS Fleet
Eight Departure (2 pages)
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Sg 5, fr 2-3:  Lemoore NAS Fleet Eight Departure
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Sg 5, fr 3:  Lemoore NAS Fleet Eight Departure (cont)
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e. Requires minimum controller time

(1) Initial vectoring may be required

(2) Controller only monitors departing
aircraft

(3) Minimal communication with pilot

f. Sorts aircraft by initial route for
efficiency

(1) Leave departure (heavy line) route
at assigned transition points

(2) Depart transitions (lighter line) at
assigned route

2. Vector SID

NOTE:  At fields that do not have a
“published” vector SID, you can request
radar departure and receive the same
services as a “VECTOR” SID

a. ATC provides navigational guidance
by ground radar to filed/assigned route
or fix on SID

(1) Top of departure plate:  pictorial
description

(2) Bottom section of departure plate:
textual description

b. Requires departure control to provide
instructions

(1) Altitudes

(2) Turns

Graphic enlargement follows

Sg 5, fr 4-5:  Norfolk Three
Departure (VECTOR)
Oceana NAS

(6-99) Original
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Sg 5, fr 4-5:  Norfolk Three Departure (VECTOR) Oceana NAS

(6-99) Original
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Sg 5, fr 5:  Norfolk Three Departure (VECTOR) Oceana NAS (cont)

OCEANA NAS (APOLLO SOUCEK FIELD)
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(3) Courses

(4) DME

(5) Traffic separation

c. Increases controller time

(1) Controller must continuously
monitor radar to make judgments
based on radar information

(2) Requires increased
communication

(a) Controller provides you with
flight profile information for
navigation to route or fix

(b) You must repeat headings,
altitudes, and altimeter
settings and acknowledge all
radio calls in the order
received.  Always include your
call sign in acknowledging

NOTE:  You must comply
promptly with instructions.

d. Allows controller flexibility to deal with
changing flight conditions

(1) Weather

(2) Air traffic

(3) Temporary restrictions such as
inoperable NAVAIDs

D. Changes to clearance  2.7.6.1.2

1. Amendments to initial clearance will be
issued any time ATC deems such action

(6-99) Original



Page 6-20

 T-45A UJPT & E2-C2 INav-06 Departure and Terminal Procedures

(6-99) Original

necessary to avoid possible conflict
between aircraft

a. If you accept a SID as part of your
clearance, comply with all specified
routings, altitudes, and specific
restrictions.  SIDs must be followed
unless a deviation is approved by
ATC or the pilot exercises his
authority in a bona fide emergency

b. Consider SID canceled if aircraft is
vectored or cleared off SID-specified
course, unless ATC adds “expect to
resume SID” or otherwise indicates
deviation is temporary

c. If an altitude to maintain is changed or
restated, either prior to or after
departure, you can climb immediately
to that altitude unless ATC states that
altitude restrictions remain in effect.
In this event they would only be
changing your ultimate altitude.  The
SID path-over-the-ground must still be
followed even though a climb to
higher altitude was approved by ATC

2. Cancellation of SID is avoided if:

a. Departure control indicates portion of
SID routing that still applies

b. Departure control restates altitude
restrictions

3. Scenarios
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LESSON NOTES

For the following scenarios, consider asking students to
role-play the dialogue between departure control and
pilot.

a. Departure control vectors you around
severe weather but does not cancel
SID

EXAMPLE:

DEPARTURE CONTROL:  “Navy Bravo
two zero zero:  turn left to zero niner zero
for vectors around weather. Expect to
resume the SID when clear of weather.”

PILOT:  “Navy Bravo two zero zero, left
zero niner zero for vectors.”

b. Shortly after departure, SID is
canceled and you are vectored to
where enroute phase of flight will
resume

EXAMPLE:

DEPARTURE CONTROL:  “Navy Bravo
two zero zero:  turn left to two seven zero
for vectors to TRADR.”

PILOT:  “Navy Bravo two zero zero, left two
seven zero, vectors to TRADR.”

c. Because SID is cancelled, controller
must now provide assigned altitudes

EXAMPLE:

DEPARTURE CONTROL:  “Navy Bravo
two zero zero:  cross seven DME at nine
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Sg 5, fr 6-7:  Lemig ONE Arrival
San Antonio, Texas

Graphic enlargement follows

thousand and two six DME at one one
thousand.”

PILOT:  “Navy Bravo two zero zero, cross
seven DME at nine thousand and two six
DME at one one thousand.”

E. STAR  2.9.4.1.2.3

1. Standard Terminal Arrival (STAR) is a pre-
planned instrument flight rule (IFR) Air
Traffic Control arrival procedure published
for pilot use in graphical and/or textual
form.  STARs provide transition from the
enroute structure to an outer fix or an
Instrument Approach Fix/arrival waypoint in
the terminal area.  Its purpose is to simplify
clearance delivery procedures.

2. Until the military fully distributes STAR
publications, STARs will be issued to
military pilots only when requested in the
flight plan or orally by the pilot.  Still, some
of the “preferred” routes in the A/P1 contain
STARs.  Use of STARs requires pilot
possession of at least the APPROVED
textual description.  As with any ATC
clearance or portion thereof, it is the
responsibility of each pilot to accept or
refuse an issued STAR.  Pilots should
notify ATC if they do not wish to use a
STAR by placing “NO STAR” in the remarks
section of the flight plan or by the less
desirable method of orally stating the same
to ATC.  Remember, this option may result
in terminal delays and holding, and
“standby to copy.”
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Sg 5, fr 6-7:  Lemig ONE Arrival San Antonio, Texas
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Sg 6, fr 1:  Lesson Organization

DEPARTURE AND TERMINAL
PROCEDURES

* Airspeed restrictions (FAR 91.117)
* Fuel requirements for filing DD-175
* Takeoff weather minimums
* Types of IFR departures
* Standard instrument departure (SID)
* Approaches
* Closing flight plan
* Instrument rating requirements,

renewal & expiration
* Log book entries

VI. Approaches

A. Published approaches

1. Criteria determining type of approach
2.9.4.1.1

What are some factors that affect your
choice of an approach?

ANSWER:  Answers follow

a. Duty runway at destination

b. Weather

c. Navigational equipment on aircraft

d. Approaches available at destination

2. Minimums for approach

a. Pilot may not commence an approach
to the destination airfield when the
weather is reported below minimums

b. Once commenced, if the airfield goes
below minimums, pilots may, at their
discretion, continue the approach to
the approved published minimums for
the type of approach being conducted.

c. Single-piloted aircraft can commence
practice approaches at enroute airports
regardless of reported weather, even if
below minimums, and descend to
published MDA or single-piloted
decision height (DH) if fuel is planned
for, and available for these

?
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approaches.  However, you cannot
make a “practice” approach at your
filed destination or alternate.

d. Single-Piloted Aircraft - Published
minimums for the type of approach, but
not less than 200 ft ceiling and not less
than 1/2 mile visibility, or 2,400 ft RVR
if available

e. Multi-Piloted Aircraft - When reported
weather is at or below published
landing minimums for the approach to
be conducted, an approach shall not
be commenced in multi-piloted aircraft
unless the aircraft has the capability to
proceed to a suitable alternate in the
event of a missed approach

f. Formations - Restricted to two aircraft
in instrument conditions and the
reported weather must be at least
published circling minimums (or
1000 ft/3) to commence the approach.
Once commenced, the leader may, at
the leader’s discretion, continue the
approach in formation to the minimums
prescribed for the type aircraft being
flown.  If a circling approach is not
authorized for the runway in use, basic
VFR minimums of 1,000 ft and 3 sm
apply for an approach

3. Sample approach clearances  2.9.4.2.3

a. “Cleared for approach” - Execute any
published approach procedure to the
airfield but state your intentions

b. “Cleared for TACAN approach” -
Execute any published TACAN
approach procedure to the airfield but
state your intentions.
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c. “Cleared for straight-in TACAN
approach” - Execute any published
TACAN approach procedure to the
active runway which has straight-in
minimums authorized, but state your
intentions

d. “Cleared for Hi-TACAN runway 24
approach” - Execute the published
TACAN approach procedure for
Runway 24 and land straight-in on
Runway 24

e. “Cleared for Hi-TACAN runway 24
approach,  circle to land Runway 6” -
Execute the published TACAN
approach procedure for Runway 24,
obtain the runway environment, and
visually circle and land on Runway 6
(landing minimums to the adjacent
runway will be higher than to the
primary runway)

f. “Cleared for ILS runway 7 left
approach, side-step to runway 7 right”
- Pilots are expected to commence the
side-step maneuver as soon as
possible after the runway or runway
environment is in sight (landing
minimums to the adjacent runway will
be higher than the minimums to the
primary runway, but will normally be
lower than the published circling
minimums)

g. First aircraft estimated over the IAF
will be the first to receive approach
clearance

(1) Succeeding aircraft will be cleared
on basis of their estimated or
actual times over the IAF
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(2) In lieu of an enroute descent, pilot
is expected to execute the entire
IAP unless visual contact is made
and a visual or contact approach is
requested and approved, or if the
pilot cancels his IFR flight plan

(a) It is solely the pilot’s
prerogative to cancel his IFR
clearance

(b) Retention of the IFR
clearance does not afford
priority over VFR traffic, i.e.,
pilot of arriving IFR aircraft
may have to adjust his flight
path as necessary to enter
traffic pattern in sequence with
arriving VFR traffic

h. After receiving a revised clearance, or
an approach clearance, prior to the
final approach descent, all military
pilots will report the newly assigned/
designated altitude when they report
vacating the previously assigned
altitude/flight level

B. Enroute Descent  2.9.4.1.2

1. Definition - A descent from an enroute
altitude to the final approach of an
established procedure without execution of
the entire instrument approach procedure
prescribed in the FLIP (Terminal)
publication.  The descent takes place along
the route of flight

2. Type of final approach to be flown (PAR,
TACAN, ILS, etc.) should be understood by
both the pilot and controller prior to
commencing the descent
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3. Clearance  2.7.6.1.2

a. Pilot request:  “Request enroute
descent to (destination airport)”

b. Can be initiated by the controller after
advising pilot of intentions

(1) Pilot can refuse enroute descent in
favor of full published approach

c. Controller cannot authorize if other
than normal vectoring delays are
anticipated

d. Once commenced, controller cannot
terminate unless

(1) Consent of the pilot

(2) RADAR outage

(3) Other emergency situations

e. Prior to issuance of a descent
clearance below the highest initial
approach fix altitude established for
any high altitude instrument procedure
for the destination airport (i.e., that
point that the “approach” is considered
to commence), the controller will inform
the pilot:

(1) The type of final approach to
expect

(2) RADAR vectors will be provided to
the final course

(3) Current weather whenever the
ceiling is below either 1,000 ft
(1,500 ft for Air Force controllers)
or the highest circling minimum
(whichever is greater) or when the
visibility is less than 3 miles
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Sg 6, fr 2:  Single Frequency
Approach

C. SFA - UHF Single Frequency Approach
2.9.4.2.3

1. Provided to single-piloted turbojet aircraft on
an IFR flight plan during the hours of
darkness or when the aircraft is in
instrument weather conditions

2. The abbreviation “SFA” will be shown after
the heading “COMMUNICATIONS” in the
FLIP IFR Enroute Supplement when
procedures have been implemented at that
station.  For those military fields that do not
indicate “SFA,” check the RADAR section of
the FLIP (Terminal) for that airfield.  If they
have numerous UHF frequencies available,
you might receive an SFA if you request it

3. Pilots receiving this service will not be
required to change frequency from
beginning of penetration to touchdown,
except that pilots conducting an enroute
descent are required to change frequency
when control is transferred from the Air
Route Traffic Center to the Terminal Facility

4. Controllers may discontinue the service to
all pilots who cancel IFR Flight Plans during
daylight hours and to those pilots in level
flight who cancel IFR Flight Plans at night

PROGRESS CHECK

Question 3 - 2.9.4.1.1
What are the absolute minimums for a single-piloted
aircraft executing a precision approach

ANSWER:  200-ft ceiling and 1/2-sm visibility
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D. Approach Modifications

1. Purposes

a. Authorized by ATC to reduce pilot/
controller workload

b. Expedite traffic by shortening flight
paths to airport

NOTE:  Authorization to conduct a
visual/contact approach is an IFR
authorization and does not alter IFR
flight plan cancellation responsibility.

c. Provide for landing on other than
instrument runway due to crosswinds,
etc.

d. Radar service is automatically
terminated, without advising the pilot,
when the aircraft is instructed to
change to advisory or tower frequency

2. Visual Approach  1.9.1.3.1.1

a. Definition:  An approach conducted on
an instrument flight rules (IFR) flight
plan and procedures which authorize
the pilot to proceed visually and clear
of clouds to the airport

b. Procedures:

(1) The pilot must have either the
airport or the preceding aircraft in
sight and maintain a safe interval

(2) This approach must be authorized
and under the control of the
appropriate Air Traffic Control
facility
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(3) Visual approaches can be
requested by the pilot, initiated by
ATC, or rejected by the pilot in
favor of the full instrument
approach

(4) If preceding traffic in sight, pilot
assumes responsibility for
maintaining a safe interval and
adequate wake turbulence
separation.  If airport is in sight but
not aircraft to be followed, ATC
retains both separation and wake
vortex separation responsibility

(5) Reported weather at the airport
must be ceiling at or above 1,000
ft and visibility of 3 sm or greater.
Compliance with cloud clearance
requirements are not applicable

(6) A visual approach is an IFR
procedure conducted under IFR in
visual meteorological conditions

(7) A visual approach is not an
instrument approach procedure
and therefore has no missed
approach segment.  If a go around
is necessary for any reason,
aircraft operating at controlled
airports will be issued appropriate
instructions by the tower at that
time.  At uncontrolled airports,
remain clear of clouds and contact
ATC as soon as possible for
further clearance

3. Contact Approach  1.9.1.3.1.2

a. Definition - An approach wherein an
aircraft on an IFR flight plan, having an
air traffic authorization, operating clear
of clouds with at least 1 statute mile
flight visibility and a reasonable
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expectation of continuing to the
destination airport in those conditions,
may deviate from the instrument
approach procedure and proceed to
the destination airport by visual
reference to the surface

(1) This approach will only be
authorized when requested by the
pilot.  ATC cannot initiate this
approach

(2) The reported ground visibility at
the destination airport must be at
least 1 sm

b. The destination airport must have a
standard or special instrument
approach procedure

c. Approved separation is applied
between aircraft  and other IFR or
special VFR aircraft

d. A contact approach is an approach
procedure that may be used by the
pilot (with prior authorization from ATC)
in lieu of conducting a standard or
special IAP to the airport.  It is not:

(1) intended for use by a pilot on an
IFR flight clearance to operate to
an airport not having an
authorized IAP

(2) intended for an aircraft to conduct
an instrument approach to one
airport and then, when “in the
clear,” to discontinue that
approach and proceed to another
airport

e. In the execution of a contact approach,
the pilot assumes the responsibility for
obstruction clearance
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Sg 6, fr 3 Circling Approach

f. If RADAR service is being received, it
will automatically terminate when the
pilot is told to contact the tower

4. Circling Approach  2.9.5.4.1

a. Definition:  a maneuver initiated by the
pilot to align the aircraft with a runway
for landing when a straight-in landing
from an instrument approach is not
possible or is not desirable

b. Use the circling minimums on the
approach procedure, or path-over-the-
ground, for which you were cleared

EXAMPLE:  “Cleared for the High
TACAN runway six approach, circle to
land runway two four.”

c. With the runway environment in sight
state your intentions to Approach Control
and visually circle to land on the
intended runway by any safe method

EXCEPTION:  1. When a circling
maneuver is specified by Approach
Control; or, 2.  There is a circling
restriction on the Approach Procedure
Chart, e.g., “Maneuvering East of Rwy
16L - 34R centerline not authorized”

d. Maintain the circling MDA until in a
position from which to make a safe
landing on the intended runway

e. Do not descend below the MDA to
remain clear of clouds

f. If loss of visual reference to the
surface occurs, execute a missed
approach procedure for the original
approach as specified on the approach
plate or as specified by Approach
Control

Sg 6, fr 3, p2 Circling Approach
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5. Leaving IAF altitude

If being RADAR vectored or cleared
“Direct” to an Initial Approach Fix, you will
normally be assigned an altitude to
maintain which will be close to published
IAF altitude.  If subsequently cleared for an
approach prior to reaching the IAF, you
cannot leave the assigned altitude until you
are established on a segment of the
published instrument approach procedure.

NOTE:  It is the pilot's prerogative to
request anything deemed necessary to best
accomplish a more suitable course
alignment, such as an offset entry, a turn in
holding, or a 360-degree turn.

6. Missed Approach 2.9.4.5.2.4

a. Definition - a maneuver conducted by
a pilot when an instrument approach
cannot be completed to a landing

b. When executing a missed approach
prior to the missed approach point
(MAP), continue along the final
approach to the MAP

c. Execute the missed approach
procedure if the required visual
reference does not exist when
reaching the MAP

d. Mandatory to inform ATC, “executing
missed approach”

e. Climb immediately to the missed
approach procedure altitude

f. The routes of flight and altitudes are
shown on instrument approach
procedure charts

Sg 6, fr 4:  Radar Vectored or
Cleared Direct

Cleared For Approach

Cross IAF

Turn Shortest Direction

Begin Descent
When Established

FAF

IAF
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g. Adhere to radar vectors provided by
ATC in lieu of the published missed
approach procedure

h. If marginal weather conditions exist at
destination (and especially if low on
fuel), file a flight plan to your alternate
prior to penetration using the preface
“in the event of missed approach .  .  .”
File with FSS or Approach Control
using the DRAFT format or that inside
the back cover of the IFR Supplement.
Obtain an expected altitude that
permits climb to the bingo profile
altitude.  In the event of lost
communications, you are cleared at
the most fuel efficient altitude

7. NORDO Missed Approach to Alternate
2.9.4.9.2

a. In case of lost communications during
the approach and subsequently you
take a missed approach due to
weather conditions

(1) Squawk 7600

(2) Follow the published missed
approach instructions to ensure
adequate obstruction clearance

(3) Proceed to alternate IAF as filed
and immediately commence an
approach

CAUTION:  A filed flight plan, or
DRAFT, before commencing an
approach at destination constitutes
a ROUTE clearance in event of
NORDO; however, it does not
constitute an altitude clearance
since you have not received an ATC
clearance.
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b. Altitude to Alternate

(1) The expected altitude if given one
after filing a DRAFT; otherwise,

(2) Your option of

(a) The highest of the two
EMERGENCY SAFE
ALTITUDES depicted on the
destination and alternate
approach procedure charts if
fields are within 200 nm of
each other or,

(b) At flight level equivalent to
18,000 ft MSL

(i) Destination altimeter
29.92 inches or higher;
fly Flight Level 180

(ii) Destination Altimeter less
than 29.92 inches; fly
Flight Level 190
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8. Visual Descent Point ( VDP)

a. Incorporated in selected nonprecision
approach procedures.  The VDP is a
defined point on the final approach
course of a nonprecision straight-in
approach procedure from which normal
descent from the MDA to the runway
touchdown point may be commenced,
provided visual reference to the
landing environment has been
established.  The VDP will normally be
identified by DME on VOR, TACAN, or
LOC procedures.  The VDP is
identified on the profile view of the
approach chart by the symbol: V

(1) VDPs are intended to provide
additional guidance where they are
implemented.  No special tech-
nique is required to fly a procedure
with a VDP.  The pilot should not
descend below the MDA prior to
reaching the VDP and acquiring
the necessary visual reference.
The VDP normally will give a 3-
degree glideslope

(2) Pilots not equipped to receive the
VDP  (no DME) should fly the
approach procedure as though no
VDP had been provided

(3) Although not normally authorized
to descend prior to the VDP, if you
did, your approach will be shallow,
and possibly conflict with unknown
obstacles

(4) If the runway is not in sight at the
VDP, you can continue at the MDA
to the MAP.  If you subsequently

Sg 6, fr 5:  Visual Descent Point
(Approach Chart)

Sg 6, fr 6 , p3:  Visual Descent
Point

Sg 6, fr 6, p2:  Visual Descent
Point

Sg 6, fr 6, p1:  Visual Descent
Point
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sight the runway, you risk a steep
rate of descent and possibly a
hard or long landing

9. Landing Criteria from an IFR Approach
2.9.4.5.1.2

a. Landing minimums and criteria for
continuing an instrument approach
below the DH or MDA are different for
the civil and military pilot.  Landing
criteria for Navy pilots are stated in
OPNAV 3710.7 para 5.3.3.4 as
follows:

“Pilots shall not descend below the
prescribed MDA or continue an
approach below the DH unless they
have the runway environment in sight,
and, in their judgement, a safe landing
can be executed, either straight-in or
from a circling approach, whichever is
specified in their clearance.”

Although we are not civilian pilots, we
may gain some insights into instrument
approach techniques by looking at the
civilian rules which are more specific
than OPNAV 3710.7

b. Criteria for the civil pilot continuing an
approach are stated in FAR part
91.175 in much more detail:

(1) “Where a DH or MDA is
applicable, no pilot may operate an
aircraft, except a military aircraft of
the United States, at any airport
below the authorized MDA or
continue an approach below the
authorized DH unless:

(a) The aircraft is continuously in
a position from which a
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descent to a landing on the
intended runway can be made
at a normal rate of descent
using normal maneuvers, and
for operations conducted
under part 121 or part 135
unless that descent rate will
allow touchdown to occur
within the touchdown zone of
the runway of intended
landing;

(b) The flight visibility is not less
than the visibility prescribed in
the standard instrument
approach being used; and

(c) Except for Category II or
Category III approach where
any necessary visual
reference requirements are
specified by the Administrator,
at least one of the following
visual references for the
intended runway is distinctly
visible and identifiable to the
pilot:

(i) The approach light
system, except that the
pilot may not descend
below 100 ft above the
touchdown zone
elevation using the
approach lights as a
reference unless the red
terminating bars or red
side row bars are also
distinctly visible and
identifiable

(ii) The threshold

(iii) The threshold markings
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(iv) The threshold lights

(v) The runway end identifier
lights

(vi) The visual approach
slope indicator

(vii) The touchdown zone or
the touchdown zone
markings

(viii) The touchdown zone
lights

(ix) The runway, or runway
markings

(x) The runway lights

(2) No pilot operating an aircraft,
except a military aircraft of the
United States, may land that
aircraft when the flight visibility is
less than the visibility prescribed in
the standard instrument approach
procedure being used.”

VII. Closing Flight Plan  2.9.6.1

A. It is the responsibility of the pilot-in-command/
formation leader to ensure that the proper
agency is notified of flight termination

1. Canceling an IFR flight plan in flight does
not close out your military flight plan

2. For safety, and accountability of its aircraft,
the Navy requires verbal closing of flight
plans with

a. Tower or,

Sg 7,  fr 1:  Lesson Organization

DEPARTURE AND TERMINAL
PROCEDURES

* Airspeed restrictions (FAR 91.117)
* Fuel requirements for filing DD-175
* Takeoff weather minimums
* Types of IFR departures
* Standard instrument departure (SID)
* Approaches
* Closing flight plan
* Instrument rating requirements,

renewal & expiration
* Log book entries
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b. Base Operations personnel or
delivering a copy of the DD-175 to
base operations

3. At nonmilitary installations, the pilot shall
close the flight plan with flight service
through any means available

a. Call flight service collect; long distance
telephone service may be used if
required with a flight service station
(FSS) (Identify yourself as a pilot)

b. When appropriate communication links
are known or suspected not to exist at
point of intended landing, a predicted
landing time in lieu of the actual
landing shall be reported to an
appropriate aeronautical facility while
airborne

4. “Closing” your flight plan will ensure a
proper arrival report will be sent to ATC and
your aircraft will be accounted for

VIII. Instrument rating/requirements, renewal, expiration
1.1.8.7.1

A. Requirements

NOTE:  CNO-approved flight simulators may be
utilized to meet one-half the minimum
instrument rating and recurrency requirements.

1. 50 hrs of instrument time under actual or
simulated conditions

2. Successfully complete a NATOPS
instrument evaluation

Sg 8,  fr 1:  Lesson Organization
DEPARTURE AND TERMINAL

PROCEDURES

* Airspeed restrictions (FAR 91.117)
* Fuel requirements for filing DD-175
* Takeoff weather minimums
* Types of IFR departures
* Standard instrument departure (SID)
* Approaches
* Closing flight plan
* Instrument rating requirements,

renewal & expiration
* Log book entries
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3. Within 6 months preceding the date of the
instrument flight, obtain:

a. 6 hrs as pilot under actual or simulated
instrument conditions

b. 12 final approaches under actual or
simulated conditions of which:

(1) 6 are precision approaches

(2) 6 are nonprecision approaches

4. Within the 12 months preceding the date of
the instrument evaluation flight

a. 12 hrs as pilot under actual or
simulated instrument conditions

b. 18 final approaches of which

(1) 12 are precision approaches

(2) 6 are nonprecision approaches

NOTE:  CNATRA is authorized to
issue an initial standard instrument
rating following the successful
completion of the Naval
Air Training Command instrument-
rating syllabus.

B. Renewal

1. Renewal of NATOPS instrument ratings
shall be accomplished annually

2. Attend formal TYCOM-approved instrument
ground school if one is available

3. Successful completion of approved
NATOPS instrument written exams IAW
NATOPS Instrument Flight Manual and
OPNAVINST 3710.7
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4. Evaluation flight IAW NATOPS Instrument
Flight Manual

C. Expiration of instrument rating

1. Expiration will be last day of month of issue
plus one year

IX. Log Book Entries

A. Approaches

1. Log only the approach executed to a
missed approach or landing

EXAMPLE:  For a TACAN approach to a
PAR final approach, log only the PAR
approach.

2. If actual instrument conditions on the
approach are encountered at less than
1,000 ft AGL, log an ACTUAL approach

3. In actual instrument conditions, both the
student and instructor will log the ACTUAL
approach

4. If the airport is operating under VMC, you
would log a SIMULATED approach

5. In a formation approach, only the formation
leader will log the approach

6. Only the pilot physically controlling the
aircraft will log a landing

B. Instrument Time

1. In actual instrument conditions, both pilots
in an aircraft will log ACTUAL instrument
time

Sg 9,  fr 1:  Lesson Organization

DEPARTURE AND TERMINAL
PROCEDURES

* Airspeed restrictions (FAR 91.117)
* Fuel requirements for filing DD-175
* Takeoff weather minimums
* Types of IFR departures
* Standard instrument departure (SID)
* Approaches
* Closing flight plan
* Instrument rating requirements,

renewal & expiration
* Log book entries



Page 6-44

 T-45A UJPT & E2-C2 INav-06 Departure and Terminal Procedures

(6-99) Original

2. Only the pilot physically controlling the
aircraft will log SIMULATED instrument
time

3. If a student is under the instrument “hood”
and actual instrument conditions exist
outside the aircraft, the student will log
ACTUAL instrument time

C. Night Time

1. Flight from official sunset to official sunrise
regardless if VMC or IMC

PROGRESS CHECK

Question 4 — 1.9.1.3.1.1
What are the criteria for a visual approach?

ANSWER:  1,000 ft ceiling visibility of 3 sm, with the
field and/or preceding aircraft in sight

Question 5 — 1.9.1.3.1.2
What are the criteria for a contact approach?

ANSWER:  Operating clear of the clouds with at least
1-sm visibility at the pilot’s request
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SUMMARY

This lesson has focused on the following topics:

* Airspeed restrictions
* Fuel requirements for filing DD-175
* Departure point minimums for takeoff
* Types of IFR departures

- Standard Instrument Departure
- RADAR departure
- VFR climb on course

* Standard instrument departure (SID)
* Published approaches

- Criteria determining type of approach
- Differences between high and low altitude

approaches
* Other approaches

- Visual approach
- Contact approach
- Circling approach

* Closing a flight plan
* Instrument rating requirements, renewal, and

expiration
* Log Book entries

CONCLUSION

As your flight planning experience increases, you will
become more efficient in arranging the details of your
flight.  Determining what type of approach to use at
destination or what departure minimums apply to your
takeoff is critical.  The more you examine these details,
the better prepared you will be for the unexpected.

Sg 10, fr 1:  Review Menu

DEPARTURE AND TERMINAL
PROCEDURES

REVIEW OPTIONS

1. Entire Lesson
2. Airspeed restrictions (FAR 91.117)
3. Fuel requirements for filing DD-175
4. Takeoff weather minimums
5. Types of IFR departures
6. Standard instrument departure (SID)
7. Approaches
8. End this lesson

Please select



Page 6-46

 T-45A UJPT & E2-C2 INav-06 Departure and Terminal Procedures

NOTES

(6-99) Original



 T-45A UJPT & E2-C2 INav-07

Page 7-i

Interpretation of High Altitude Instrument Approach Plates

COURSE/STAGE:  T-45A UJPT & E2-C2 Instrument Navigation

LESSON TITLE: Interpretation of High Altitude Instrument Approach
Plates

LESSON IDENTIFIER:  T-45A UJPT & E2-C2 INav-07

LEARNING ENVIRONMENT:  CAI

ALLOTTED LESSON TIME:  0.8 hr

TRAINING AIDS:

* Figures
Fig 1: Basic Penetration Patterns
Fig 2: Altitude Restrictions (Profile View)
Fig 3: Glideslope Indicator (PAPI)
Fig 4: Full-page Airport Diagram - Oceana NAS
Fig 5: HI-TACAN RWY 27 Jacksonville NAS
Fig 6: HI-VOR RWY 19 Pensacola NAS
Fig 7: HI-TACAN or ILS RWY 8 LANGLEY AFB
Fig 8: HI-ILS RWY 22 Houston/Ellington Field

STUDY RESOURCES:

* Aeronautical Information Manual
* NATOPS Instrument Flight Manual, NAVAIR 00-80T-112 (1 April 1986)
* DOD FLIP (Terminal) High Altitude United States Instrument Approach

Procedures

LESSON GUIDE

(6-99) ORIGINAL
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Interpretation of High Altitude Instrument Approach Plates

LESSON PREPARATION:

Review:
* Key sections from a DOD FLIP (Terminal) High Altitude United States

* Instrument Approach Procedures plate

REINFORCEMENT:

Review:
* Chapter 29, NATOPS Instrument Flight Manual, NAVAIR 00-80T-112

EXAMINATION:

The objectives in this lesson will be tested in Instrument Navigation 12X.
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STRAIGHT-IN

OFFSET

ARCING

TEARDROP
(Used primarily for VOR and ADF approaches)

DM
E   ARC

132 °

050°

230°

124°

304°

204°

024°

284°

085°

108°

263°
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3.4 NM

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

TACAN

1.6
DME

2
DME

5
DME

SANDS
R-110

11 DME

R-205
11 DME

CASTER
R-205

15 DME

BUNNY
R-205

25 DME
15,000

8000

5500

4600

3700

11 DME ARC

MISSED APPROACH
CLIMB TO 4600 OUT R-290 TO INTERCEPT

11 DME ARC, LEFT ON 11 DME ARC TO
SANDS AND HOLD

ALTITUDES

MANDATORY ALTITUDE

MINIMUM ALTITUDE

MAXIMUM ALTITUDE

RECOMMENDED ALTITUDE

4600

8000

15,000

5500
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VISUAL APPROACH SLOPE INDICATOR

PRECISION APPROACH PATH INDICATOR

36 36 36

36 36 36

PAPI P

VASI V

HIGH ON GLIDESLOPE LOW
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LESSON GUIDE (LAB)

COURSE/STAGE:  T-45A UJPT & E2-C2 Instrument Navigation

LESSON TITLE:  Fuel, Weather, and Alternate Airfield Planning

LESSON IDENTIFIER:   T-45A UJPT & E2-C2 INav-08

LEARNING ENVIRONMENT:   Classroom

ALLOTTED TIME:  1.2 hr

FIGURES:

Fig 1: IFR Filing Criteria
Fig 2: Destination/Alternate Weather Examples--Situation 1
Fig 3: Destination/Alternate Weather Examples--Situation 2
Fig 4: Computing Ground Speed with Crab Angle Less Than 10 Degrees

(2 parts)
Fig 5: Computing Ground Speed with Crab Angle 10 Degrees or Greater

(3 parts)
Fig 6: Point-to-Point
Fig 7: NAS New Orleans Approach
Fig 8: NAS Pensacola Approach
Fig 9: Point-to-Point Solution (2 parts)

STUDY RESOURCES:

* NATOPS General Flight and Operating Instructions,
OPNAVINST 3710.7

* T-45A NATOPS Flight Manual, A1-T45AB-NFM-000
* Operating Instructions for APN-91 Computer
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LESSON PREPARATION:

Read:
* Sections 4.6.3 and 4.6.4 in NATOPS General Flight and Operation

Instructions, OPNAVINST 3710.7 (Series)

Bring to Class:

* TRAWING TWO In-Flight Guide
* Personal circular navigation computer
* FLIP publications

REINFORCEMENT:

Review as necessary:
* Operating Instructions for APN-91 Computer

EXAMINATION:

The objectives in this lesson will be tested in Instrument Navigation 12X.
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LESSON OBJECTIVES

1.1.1.1
Determine weather minimums

2.1.8.2
Determine alternate routes/airfields

2.1.8.1
Determine fuel requirements for route of flight

2.1.10
Recall use and function of the circular navigation (flight) computer

(6-99) Original
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HOW TO USE A WORKBOOK

1. This is a workbook/lab that you will complete in group session with an instructor.  You will bring FLIP
publications and the TW-2 In-Flight Guide.

2. The lesson contains information accompanied by exercises and/or questions to measure your under-
standing of the subject matter.  Answers are provided in the back of the workbook to allow you to
monitor your progress through the lesson.

MOTIVATION

During preflight planning, you must know the weather and fuel requirements.  When airborne, you must be
prepared to execute contingency plans in the event that conditions change.

OVERVIEW

The more experience you have flying, the more evident it becomes that proper planning and preparation
play a major role in the safe and effective accomplishment of your mission.

As you prepare for an IFR mission, you must consider, in your preflight planning, the types of approaches
and weather minimums associated with your aircraft’s compatible NAVAIDs for both destination and
alternate airfields.

Another critical aspect in preparing for your flight is fuel planning.  Your fuel plan must include provisions
for departure to destination and destination to an alternate, plus your required reserve.

When you have completed this lesson, you will be able to use the appropriate criteria for determining
weather minimums and fuel requirements for your destination and alternate airfields.

This lesson consists of:

* Weather minimums
* Alternate routes/airfields
* Fuel requirements for route of flight
* Navigation computer

- Point-to-point

(6-99) Original
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REFRESHER

Be prepared to combine your knowledge of regulations and your meteorological data interpretation skills in
order to solve flight planning problems.  In particular, recall:

* METAR code used in Terminal Aerodrome Forecast printouts
* OPNAVINST 3710.7 regulations from your T-34 training

PRESENTATION

DETERMINING WEATHER MINIMUMS AND ALTERNATE ROUTES/AIRFIELDS  1.1.1.1,  2.1.8.2

As part of your flight planning activities, you need to prepare yourself to make early and rapid decisions in
the event that emergency situations arise or weather conditions change while you are in flight.  To be
prepared, you should examine the forecast weather conditions at your proposed destination and possible
alternate and use the OPNAVINST 3710.7 (series) weather criteria governing your selection of a
destination and alternate to develop a plan of action.

To file your IFR flight plan, you must ascertain that the actual and the forecast weather meet the
minimums required for flight.

Existing Weather

The plan you file must be based on the existing weather at the point of departure at the time of clearance
and the existing and forecast weather for the entire route of flight.

Forecast Weather

You obtain this information by reviewing the Flight Weather Briefing (DD Form 175-1) and Terminal
Aerodrome Forecasts (TAF) for both your destination and probable alternate.  Remember to consider
forecast surface winds so that you may employ your best judgment to determine the runway in use on
arrival.  (See OPNAVINST 3710.7, para 4.6.3.2.)

Your destination forecast is based on the Terminal Aerodrome Forecast at civilian and military airfields.
From these reports you can determine the forecast ceiling and visibility for your ETA +/- 1 hour.  This
teletype information will aid in planning for an IFR flight, identifying the type of approach required,
determining if an alternate is required, and selecting the best alternate, if one is required.  (A reminder,
CNATRA requires an alternate on all Training Command cross-country flights.)

(6-99) Original
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Both your destination and alternate weather terminal forecast periods extend from one hour before your
estimated time of arrival (ETA) at each airfield until one hour after ETA.  Since your ETA will be different at
your destination and your alternate, you will have different time blocks for examining your forecast
weather.  For example, if your ETA at your destination is 0900, your weather forecast period is from 0800
to 1000. If your ETA at your alternate is 0930, you will use a weather forecast period of 0830 to 1030.  The
DD form 175-1 provided by the forecaster on the day of flight is the final arbiter of the forecast weather.

PROGRESS CHECK

Question 1 — 1.1.1.1
You need to check existing weather for the time of your clearance at your point of departure and
for your _____.

ANSWER:

Question 2 — 1.1.1.1
Your forecast weather is for what period of time?

ANSWER:

Filing Criteria Rules for Minimums

The rationale for planning your flight according to stringent weather minimums is to ascertain that the
meteorological conditions at your destination meet the weather minimum criteria.  OPNAVINST 3710.7
series dictates the weather criteria to determine whether or not you may file for a destination and whether
or not you must select an alternate.  If an alternate is required, these criteria aid you in choosing one that
is satisfactory.

These weather criteria describe the ceiling in feet AGL and the visibility in sm.  For example, minimums of
3,000-3 mean that your ceiling is 3,000 ft and your visibility is 3 sm.

Refer to the following chart (Figure 1) from OPNAVINST 3710.7 to review the criteria for filing an IFR flight
plan.

Remember to comply with the following IFR filing criteria:

* Observe your absolute minimums of 200-1/2 at the destination for single-piloted aircraft.
NOTE:  The T-45A is considered “single-piloted” by the FAA because of its tandem seating,
regardless of how many pilots are in the aircraft.

* Use minimums for instrument approach to the probable duty runway based on forecast surface winds.

* Use lowest minimums for any published approach to that probable duty runway you are qualified for
and your aircraft is equipped to make.
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COMMON ERROR: Don’t confuse your pilot minimums with approach minimums.  Remember that all
Naval aviators in a single-piloted aircraft must observe the absolute minimums of 200-1/2 regardless of the
published approach minimums, i.e., published minimums may be 100-1/4, your minimums are 200-1/2.

COMMON ERROR:  Your planning minimums on the card below relate destination and alternate weather.
After you are airborne, your minimums are 200-1/2 or better, depending on published minimums.

PROGRESS CHECK

Question 3 — 1.1.1.1
What are your absolute minimums in a single-piloted aircraft?

ANSWER:

(6-99) Original

Figure 1:  IFR FILING CRITERIA

0-0 up to but not including
published minimums

PAR

Published
minimums
plus
200-1/2

PRECISION

ILS

NON-
PRECISION

*In the case of single-piloted or other aircraft with only one operable UHF/VHF transceiver, 
radar approach minimums may not be used as the basis for selection of an alternate airfield.

No alternate required

3,000-3 or better

Published minimums up to but
not including 3,000-3 (single-piloted 
absolute minimums 200-1/2)

3,000-3 or better

Published
minimums
plus
200-1/2

*

DESTINATION WEATHER
ETA plus and minus one (1) hour

ALTERNATE WEATHER
ETA plus and minus one (1) hour

* Published
minimums
plus 300-1
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CHOOSING ALTERNATE AIRFIELDS  2.1.8.2

For each flight, you must determine whether or not an alternate is required.  To make this determination,
refer to the forecast weather at your destination and the OPNAVINST 3710.7 criteria.

NOTE:  CNATRA requires an alternate for all IFR flights.

Planning for an Alternate

If your destination weather does not meet minimal criteria, you are required to select an appropriate
alternate in your flight preparation so that you will have a safe alternate in case you need one.  First,
carefully apply OPNAVINST 3710.7 weather minimum rules to your destination weather.

1. If the ceiling and visibility are between 0-0 and published minimums (NLT 200-1/2), you require an
alternate that must be 3,000-3 or better at ETA +/- 1 hour.

2. If the ceiling and visibility are between published minimums up to but not including 3,000-3, you again
require an alternate.  The weather for a non-precision approach at your alternate must be the non-
precision’s published minimums plus 300-1.  The weather for a precision approach at your alternate
must be the precision’s published minimums plus 200-1/2.  (For a single-piloted aircraft, this will be
ILS only; PAR does not qualify.)

Examine the following two situations, each depicting one of the above rules.

First, let’s look at Situation 1, in which your destination forecast is below published minimums.

(6-99) Original



Page 8-7

Fuel, Weather, and Alternate Airfield PlanningT-45A UJPT & E2-C2 INAV08

(6-99) Original

SITUATION 1- DESTINATION FORECASTING BELOW PUBLISHED MINIMUMS:

Assume NAS Jacksonville is forecasting weather of a 100-ft ceiling and 1/2-sm visibility during the period one hour before until one
hour after your planned ETA, with surface winds 090 degrees at 5 kts.  You can see from Example A that the published minimums
for a PAR runway 9 approach are 100-1/4.

When evaluating your destination weather, you can use the lowest minimums for any approach you are equipped to make;
therefore, if available, look first at ILS or PAR minimums.

After evaluating the IFR filing criteria (Example B)
and approach plate (Example A),
fill in the following information:

* Forecast weather for NAS Jacksonville
is __________.

* Your absolute single-piloted minimums
are __________.

* Your suitable alternate airfield must have
forecast weather of __________ ceiling
and ___________ miles visibility.

   Example A

IFR Filing Criteria

Example B

As you have noted, NAS Jacksonville is forecasting weather of 100-1/2, which is above published minimums for a precision
approach (100-1/4) at this airfield, however, below the single-piloted minimums of 200-1/2.   For this situation, you must select a
suitable alternate having forecast weather of 3,000-3 or better during the period of one hour before to one hour after your ETA at
alternate.

Figure  2:  DESTINATION/ALTERNATE WEATHER EXAMPLES--SITUATION 1

0-0 up to but not including
published minimums

PAR

Published
minimums
plus
200-1/2

PRECISION

ILS

NON-
PRECISION

*In the case of single-piloted or other aircraft with only one operable UHF/VHF transceiver, 
radar approach minimums may not be used as the basis for selection of an alternate airfield.

No alternate required

3,000-3 or better

Published minimums up to but
not including 3,000-3 (single-piloted 
absolute minimums 200-1/2)

3,000-3 or better

Published
minimums
plus
200-1/2

*

DESTINATION WEATHER
ETA plus and minus one (1) hour

ALTERNATE WEATHER
ETA plus and minus one (1) hour

* Published
minimums
plus 300-1
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Next, study Situation 2, in which your destination forecast is above published minimums but below   3,000-
3.

NOTE:  When planning for an alternate with more than one published approach to the probable duty
runway, use the lowest of the approach minimums for which you qualify.

Naturally, you will not want to select just any aerodrome as your alternate.  Exercising foresight and
judgment, choose an alternate suitable for your aircraft and mission requirement.  Do you have sufficient
fuel to fly to the alternate given some delays?  Does your alternate have NAVAIDs that are operable and
are compatible with your equipment?  Also, are radar facilities available should you experience NAVAID
equipment failure?  Is your alternate far enough away from your destination to be unaffected by the same
weather systems?  Get in the habit of raising and answering these kinds of questions as part of your flight
planning for an alternate airfield.

After choosing an alternate, you must determine the most suitable approach to your alternate considering
crosswinds and T-45A requirements.  Remember that although the maximum crosswind for the aircraft is
20 kts (15 kts on a wet runway), your maximum crosswind as a student pilot is 10 kts.  This may require
that you utilize a circling approach with higher minimums.

Next, calculate that you have an adequate fuel supply to your alternate plus your required reserve of
300 pounds.

Finally, it is critical that you check NOTAMs to make sure that your alternate is available during the time
that you may need it.  Your “best” alternate is best only if it is open, and runways may be closed for a
variety of reasons.

(6-99) Original
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SITUATION 2 - DESTINATION FORECASTING
ABOVE PUBLISHED MINIMUMS BUT BELOW 3,000-3:

Assume you are single-piloted and NAS Pensacola is forecasting weather of 300 ft and 1 sm for the period one hour before until one
hour after your planned ETA with surface winds of 090 degrees at 5 kts.  The forecast weather is above the published PAR minimums
of 100-1/4 but below 3,000-3; therefore, you must plan an alternate destination.  You have selected NAS Jacksonville as your alternate
with forecast winds of 090 degrees at 5 kts.  Due to a mechanical failure, you do not have the option of using an ILS approach; however,
TACAN and VOR/DME are available.

The PAR minimums are 100-1/4 and your absolute
minimums of 200-1/2 are within the forecast range
of 300-1.  The ILS criteria do not apply in this
situation for two reasons: 1) ILS is not available
at NAS Jacksonville, 2) your ILS equipment is
inoperable.  You need to examine the criteria
for available non-precision and precision approaches
at your alternate airfield.

Also remember that should there be more than one
published approach to the probable duty runway
at your alternate, you would use the non-precision
approach with the lowest minimums for planning
purposes.  In this situation your most suitable
approach for planning purposes is HI-TACAN
RWY 9 with minimums of 400-3/4.  Therefore, NAS
Jacksonville must have forecast weather of 700-1 3/4
(400-3/4 plus 300-1) to be an acceptable alternate.      Example C

(6-99) Original

IFR Filing Criteria

Example D

Figure  3:  DESTINATION/ALTERNATE WEATHER EXAMPLES--SITUATION 2

0-0 up to but not including
published minimums

PAR

Published
minimums
plus
200-1/2

PRECISION

ILS

NON-
PRECISION

*In the case of single-piloted or other aircraft with only one operable UHF/VHF transceiver, 
radar approach minimums may not be used as the basis for selection of an alternate airfield.

No alternate required

3,000-3 or better

Published minimums up to but
not including 3,000-3 (single-piloted 
absolute minimums 200-1/2)

3,000-3 or better

Published
minimums
plus
200-1/2

*

DESTINATION WEATHER
ETA plus and minus one (1) hour

ALTERNATE WEATHER
ETA plus and minus one (1) hour

* Published
minimums
plus 300-1
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PROGRESS CHECK

Question 4 — 2.1.8.2
For planning purposes, if your destination weather is at or above published minimums but below
3,000-3, forecast weather must be __________ , for a non-precision approach at your alternate.

ANSWER:

EXCEPTIONS TO BASIC FILING CRITERIA

For reasons of safety, previous editions of OPNAVINST 3710.7 added two requirements to the basic filing
criteria to provide for the exceptional event that you 1) experience total radio failure when flying IFR to a
“radar only” airfield or one without a TACAN, VOR, or ILS approach, or 2) you must execute a missed
approach with radio failure at your destination and proceed at minimum enroute altitude to an alternate
that does not have a published TACAN, VOR, or ILS approach.

The current edition of OPNAVINST 3710.7 does not include these requirements, but good headwork and
safety considerations would indicate these “rules” should be adhered to.

* Regardless of weather conditions, if you are filing to a destination without aircraft compatible
NAVAIDs, a suitable alternate must have a published approach that you can fly without the use of
two-way radio communications.

* If the alternate does not have a published approach compatible with your aircraft equipment, the
forecast weather must allow for descent and landing in visual meteorological conditions (VMC)
from the lowest minimum enroute altitude.

PROGRESS CHECK

Question 5 — 2.1.8.2
Do OPNAVINST 3710.7 filing minimums apply after a missed approach at your destination?

ANSWER:

(6-99) Original
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DETERMINING FUEL REQUIREMENTS FOR ROUTE OF FLIGHT  2.1.8.1

To determine the fuel requirements for each stage of flight, apply OPNAVINST 3710.7 minimum fuel
criteria.  These criteria ensure that you will have sufficient usable fuel (and a margin for safety) to execute
your flight plan.  The following excerpt from OPNAVINST 3710.7, paragraph 4.6.4, fully states the
minimum fuel requirements for naval aircraft.

MINIMUM FUEL REQUIREMENTS

FUEL PLANNING.  All aircraft shall carry sufficient usable fuel, considering all meteorological
factors and mission requirements, to ensure:

(1) If alternate is not required, fly from takeoff to destination airfield plus a reserve of ten
(10) percent of planned fuel requirements. 

(2) If alternate is required, fly from takeoff to the approach fix serving destination and thence to an
alternate airfield plus a reserve of ten (10) percent planned fuel requirements.

(3) In no case shall the planned fuel reserve after final landing at destination or alternate airfield, if
one is required, be less than that needed for 20 minutes flight, computed for turbine-powered,
fixed-wing aircraft based on maximum endurance operation at 10,000 ft.

(4) Minimum fuel reserve requirements are contained in the appropriate NATOPS manual.

T-45 NATOPS Performance Data, Section XI

The NATOPS performance data section provides charts to compute your fuel data.  For convenience, this
information is consolidated in the Trawing Two In-Flight Guide.

NAVIGATION COMPUTER  2.1.10

INTRODUCTION

The circular navigation computer has been designed to aid pilots in the solution of problems involving
flight, and primarily to compute time enroute and fuel required for a flight.  The Navy uses various makes
and models, primarily the CR-2, 3 or 4 or the APN-91, but whether it be Jeppesen, Telex, Allegheny, or
one of several other makes, they are all either identical or similar in design.  You have already been
exposed to this type of computer during the Schools Command and Primary phases of training.

CALCULATOR SIDE

You should be fairly familiar with the calculator side, basically it's a circular slide rule that can be used for
time/distance/fuel computations (see your primary CR-2 workbook for review) but there is one more item
that it can be used for that has not been introduced up to now.
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WIND SIDE

The primary use of the Wind Side of the Air Navigation Computer is to calculate the forecast ground
speed, which of course is utilized to determine time enroute and fuel required for each leg of the flight.

Another important use is a point-to-point calculation to determine a course and distance from destination
Initial Approach Fix (IAF) to the alternate Initial Approach Fix.

To solve these problems on any model of the circular computer consists of a simple arrangement for
setting up vector triangles.

The Wind Triangle

The wind triangle consists of:

The Wind Vector, made up of wind direction and velocity.  Plotted on the wind
side starting at the grommet in the direction of the wind, its length represents the
velocity.  On a plotting board it would be a solid line with three arrowheads.

The “AIR” vector, comprised of the TRUE heading (TH) and the TRUE
airspeed (TAS).  The air vector always ends at the beginning of the
wind vector (the grommet on the computer) and represents the path
assuming no wind.  On a plotting board it would be depicted as a
dashed line, with a single arrowhead.

The “GROUND” vector is made up of COURSE (CUS) and GROUND
SPEED (GS) and represents the path of the aircraft caused by the
wind.  Its origin is the same as the air vector, and ends at the head of
the wind vector (or wind dot).  On a plotting board it would be depicted
as a solid line, with a single arrowhead.
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Due to the limited size of the navigation computer, only a portion of the wind triangle is plotted on the wind
side as a graphic display.  The rest is solved trigonometrically.  Without going much into the higher
mathematics of the computer, what we are setting up is top part of the wind triangle on the grid face.

By definition, the sine of an acute angle in the right triangle is equal to the side opposite the angle divided
by the hypotenuse (side opposite the right angle).  Therefore:

SINE of the Drift Angle =  Crosswind Component
    True Air Speed

If we rearrange the equation: True Air Speed = Crosswind Component
Sine of the Drift Angle

The computer puts the crosswind component on the outside scale of the wind side, and the Sine, which
you read as an angle, on the white middle scale which gives you the drift angle.

You will note that the ground and air vectors have a common point of origin and the angle between the
two, from TH/TAS to CUS/GS is the DRIFT ANGLE.  The angle from CUS/GS to TH/TAS is CRAB
ANGLE.

As a side note:  a course (CUS) is predicted path over the ground.
TRACK is your actual path over the ground.

Drift angle is important because it represents the angle at which the
aircraft will drift away from the desired course if you don’t put any
correction into the wind.

The crab angle is the correction that must be used into the wind to
maintain a desired course.  Crab angle corrects for drift angle.

(6-99) Original
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EFFECTIVE TRUE AIRSPEED

That portion of the wind triangle on the computer above or below the midline represents the headwind or
tailwind component respectively that has to be added or subtracted to/from the TAS to solve for ground
speed.

Now, as we are adding or subtracting this component from the TAS, we, in essence, have to swing the
length of the TAS line to the CUS/GS to subtract to get ground speed.

When the drift angle is less than 10 degrees, you get an error of less than 1/2 of 1% (.005), but with a drift
angle greater than 10 degrees the error climbs to 1 1/2% or greater, so we have to compensate for it in
some way.  We use the “Cosign” of the drift angle.  The designers of the Air Navigation Computer have
provided a handy “Cosign” scale just to the left of the TAS index.  To find the “Effective True Airspeed,”
find the drift angle to the left of the TAS index on the black cosign scale; directly above, read the “Effective
True Airspeed.”  Use this ETAS with headwind or tailwind to get the effective ground speed for that
particular leg.  The drift angle correction needs only to be used if the drift angle is 10 degrees or greater.

GROUNDSPEED

There are two types of winds associated with flying operations, TRUE and MAGNETIC.  The surface
winds you receive from Approach/Departure Control and Airport Traffic Control Towers are MAGNETIC
winds, which coincide with the magnetic direction of runways.  The enroute winds you receive from the
forecaster are TRUE winds, and are taken from the teletype Winds Aloft Forecast (FD).

(6-99) Original
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You will be primarily working with the FLIP Enroute High Altitude Charts which depict radials (courses) in
degrees magnetic.  These are the radials you set in the course selector of the HSI.  You will fly a magnetic
heading on your HSI to make good the course, or track-over-the-ground, you have selected.  In flight
planning, therefore, if you are faced with TRUE WINDS and MAGNETIC COURSES, it is obvious
something has to be done to make them compatible.

The circular computer solves this by providing a magnetic-true conversion scale on either side of the True
Course (TC) index.  From the FLIP Enroute Charts, you obtain your desired Magnetic Course and also the
Magnetic Variation in the area.  By setting the Magnetic Course on the “Degree Scale” over the Variation
(East or West), the wind dot is automatically aligned to use the True Winds Aloft which you received from
the forecaster.  You use this method for each leg to compute groundspeeds for each leg of flight.

NOTE:  Lines of Magnetic Variation are depicted at 4-degree intervals.  You should interpolate between
lines to obtain the approximate variation in your area of flight.  An alternate method would be to look at a
field diagram in the area of flight.

Examples:

1. Computing ground speed with crab angle less than 10 degrees - You obtain the following
information to complete one leg of flight on the Jet Flight Log:

Figure 4 (Part 1):  COMPUTING GROUND SPEED WITH CRAB ANGLE LESS THAN 10 DEGREES

(6-99) Original

OPPOSITE 340 KTAS

E

GIVEN:

TS

TAS
TS
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=
GROUNDSPEED 360 KTS

20 KTS

340 KTAS

20 KTS

46 KTS

Step 5:
OPPOSITE

CROSSWIND COMPONENT 46 KTS
READ CRAB ANGLE (8°)
(DISREGARD CRAB ANGLE

IF LESS THAN 10°)

2. Computing groundspeed with crab angle 10 degrees or greater - You obtain the following
information to complete one leg of flight on the Jet Flight Log:

Figure 5 (Part 1):  COMPUTING GROUND SPEED WITH CRAB ANGLE 10 DEGREES OR GREATER

Figure 4 (Part 2):  COMPUTING GROUND SPEED WITH CRAB ANGLE LESS THAN 10 DEGREES

(6-99) Original

NOTE:  USE THE SMALL
NUMBER SCALE
ABOVE THE LARGE
NUMBER SCALE

GIVEN:

TAS
TS

TS

TAS
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As previously stated, for wind problems where the crab angle is less than 10 degrees, the headwind or
tailwind component is simply applied to the true airspeed to obtain groundspeed.  With small crab angles,
this is very close to being accurate, any inaccuracy being too small to be concerned about.  With crab
angles of 10 degrees or more, however, the error is large enough to require the use of the EFFECTIVE
TRUE AIRSPEED (ETAS) (Cosign Scale) for obtaining more precise groundspeeds.

Figure 5 (Part 2):  COMPUTING GROUND SPEED WITH CRAB ANGLE 10 DEGREES OR GREATER

(6-99) Original

Figure 5 (Part 3):  COMPUTING GROUND SPEED WITH CRAB ANGLE 10 DEGREES OR GREATER

Step 5
OPPOSITE

CROSSWIND COMPONENT
READ CRAB ANGLE (13°)

83 KTS

365 KTS

TS

Step 8
ETAS 365 KTS

MINUS
HEADWIND COMPONENT 35 KTS
= GROUNDSPEED 330 KTS
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3. Point-to-Point

The navigation computer wind side can be used for TACAN point-to-point problems.  In essence we are
going to use it as a plotting board.

Figure 6:  POINT-TO-POINT

(6-99) Original

FROM: 070/50
TO: 360/30

285°/49 NM



Page 8-19

Fuel, Weather, and Alternate Airfield PlanningT-45A UJPT & E2-C2 INAV08

One may use a pencil laid on the HSI to approximate the computer's output.  The computer can be used to
determine the course and distance from the IAF at your destination to the IAF at the alternate as follows.

Point-To-Point (IAF to IAF)
On the front side, lower portion of the Jet
Flight Log are spaces for cruising from
destination Initial Approach Fix (IAF) to the
alternate Initial Approach Fix.  The “Wind
Side” of the Navigation Computer can be
used to determine magnetic course and
distance for this leg of the flight using a
common feeder facility for the two IAF
navigation facilities.

Step 1

Using forecast winds, determine
appropriate Approach Procedure Charts for
the probable runways in use at destination
and alternate, based on forecast surface
winds.

EXAMPLE:

Destination: New Orleans NAS
Alternate: Pensacola NAS

Step 2

Locate a NAVAID common to both
Approach Procedure Charts which have
“Feeder Routes” to the two IAFs.

EXAMPLE:

Semmes VORTAC is depicted on both
charts with ”Feeder Routes” to the
Pensacola and New Orleans IAFs.

Note:  “Feeder Routes” bearing and range
are to the IAF, NOT the holding fix or the
NAVAID.

Figure 7:  NAS NEW ORLEANS APPROACH

Figure 8:  NAS PENSACOLA APPROACH

(6-99) Original
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Step 3

With the center of the computer being the common NAVAID, Semmes VORTAC, plot the IAF for New
Orleans NAS and the IAF for Pensacola NAS by using the bearing and range of the “Feeder Routes” on
the Approach Procedure Charts.

The “Feeder Routes” give two sides of the triangle from the center.  Solution of the third side will be the
Magnetic Course and distance from IAF to IAF.

Figure 9 (Part 1):  POINT-TO-POINT SOLUTION

(6-99) Original
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Figure 9 (Part 2):  POINT-TO-POINT SOLUTION

Step 4

Align the two IAF plots parallel to one of the black vertical lines and read MAGNETIC COURSE and
DISTANCE.

CAUTION:  Alternate plot (Pensacola IAF) must be at the top to prevent reading reciprocal course.

(6-99) Original

CAUTION:   Alternate
plot (Pensacola)
must be at the top 
to prevent reading
reciprocal course.
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SUMMARY

Remember that you must consider three factors prior to beginning any flight:

* Weather minimums

* Alternate airfields

* Fuel requirements for route of flight

Navigation computer assists in preflight planning and airborne changes.

* Point-to-point

CONCLUSION

One of the most important facets of flight is planning.  Planning flights accurately and completely will
demonstrate your professionalism and help you complete every mission safely.

(6-99) Original
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ANSWER KEY

Question 1
You need to check existing weather for the time of your clearance at your point of departure and for
your __________.

ANSWER: route of flight

Question 2
Your forecast weather is for what period of time?

ANSWER: ETA +/- 1 hour

Question 3
What are your absolute minimums in a single-piloted aircraft?

ANSWER:  200-1/2

Question 4
For planning purposes, if your destination weather is at or above published minimums but below 3,000-3,
forecast weather must be _________, for a non-precision approach at your alternate.

ANSWER: 300-1 above the published minimums.

Question 5
Do OPNAVINST 3710.7 filing minimums apply after missed approach at your destination?

ANSWER:  No.  Filing minimums are good for filing a DD-175.  After you are in the air, your minimums are
NLT 200-1/2 or the appropriate published minimums if higher.

(6-99) Original
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COURSE/STAGE:  T-45A UJPT, E2-C2 Instrument Navigation

LESSON TITLE:  Flight Planning (Departure)

LESSON IDENTIFIER:  T-45A UJPT, E2-C2 INav-09

LEARNING ENVIRONMENT:  Classroom

ALLOTTED LESSON TIME:  .8 hr

FIGURES:

Fig 1: Requirements for IFR flight
Fig 2: Civilian Notices to Airmen
Fig 3: Sample Military NOTAM from Internet
Fig 4: Single-Engine Jet Flight Log
Fig 5: Top Section
Fig 6: Clearance Section
Fig 7: Destination Section
Fig 8: Navigation and Fuel Information Section
Fig 9: Route-To Block
Fig 10: Ident/Chan Block
Fig 11: Cus Block
Fig 12: Dist Block
Fig 13: ETE Block
Fig 14: ETA/ATA Block
Fig 15: Leg Fuel Block
Fig 16: EFR/AFR Block
Fig 17: Notes Block
Fig 18: Totals Section
Fig 19: Completed Navigation and Fuel Information Section
Fig 20: Completed Alternate Flight Information Section
Fig 21: Completed Fuel Plan Section
Fig 22: Navigation and Fuel Plan Progress Check

LESSON GUIDE (LAB)

(6-99) CHANGE 1
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Page 9-ii

FIGURES:

Fig 23: Completed Emergency Bingo to Alternate Block
Fig 24: Emergency Bingo to Alternate Progress Check
Fig 25: Completed Last Section
Fig 26: Completed Single-Engine Jet Flight Log

STUDY RESOURCES:

* T-45A NATOPS Flight Manual, A1-T45AB-NFM-000
* NATOPS General Flight and Operating Instructions,

OPNAVINST 3710.7
* DOD FLIP General Planning (GP)
* DOD FLIP Area Planning (AP/1, AP/1A)
* DOD FLIP (Enroute) Flight Information Handbook
* DOD FLIP (Enroute) IFR Supplement United States
* U.S. Enroute Low Altitude Charts
* U.S. Enroute High Altitude Charts
* DOD FLIP (Terminal) Low Altitude United States
* DOD FLIP (Terminal) High Altitude United States
* Operating Instructions for APN-91 Computer

LESSON PREPARATION:

Read:
* Chapter 25 in NATOPS Instrument Flight Manual,

NAVAIR 00-80T-112

REINFORCEMENT:

Review:
* Procedures for completing the Single-Engine Jet Flight Log
* Operating Instructions for APN-91 Computer

EXAMINATION:

The objectives in this lesson will be tested in Instrument Navigation 12X.
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(6-99) Change 1

NOTE:  As a safety precaution, TACAN and/or VOR should be set on the departure field
channel/frequency in case an immediate return is required after takeoff.

FLIPs Required for Flight Planning  2.1.8.3

An important element of flight preparation is gathering and familiarizing yourself with data that will help you
plan a successful flight.

You will find this information in the following directives and documents, especially DOD Flight Information
Publications (FLIPs).  Before commencing any flight, review the most frequently used FLIPs:

* FLIP Enroute High Altitude Chart, which depicts the airway system and related data required for IFR
operations at and above 18,000 ft MSL

NOTE:  Pilots are also encouraged to carry the Low Altitude FLIP Chart and Arrival Chart (if
appropriate) for the area of arrival, in case ATC assigns a low altitude holding fix.

* FLIP Enroute IFR Supplement contains a directory of airport/facilities available for military aircraft

* FLIP Enroute Flight Information Handbook provides information on emergency procedures and
explains meteorological terms and how to access weather information worldwide.  It contains
conversion tables, time signals, the NOTAM code, and ICAO air defense interception signals

* FLIP General Planning provides and explains general information on all FLIPs, terms and
abbreviations, flight plans and codes, common pilot procedures, and meteorological data.  Use the
index in the front of GP as the locator for a new topic in FLIP

* FLIP Area Planning (AP/1 and AP/1A) provides planning and procedural information for a specific
geographic area (section 1) and a tabulation of all prohibited, restricted, danger, warning and alert
areas, military operations areas, and known parachute jumping areas (section 1A).  Section 1 is
considered to contain “PERMANENT NOTAMs” which must be checked prior to flight

* FLIP Terminal High and Low Approach Procedures provide Standard Instrument Departures (SIDs),
instrument approach procedures for high-performance aircraft, airport sketches, airport diagrams, and
radar instrument approach minimums

* FLIP Terminal Civil Standard Instrument Departure (SID) contains Profile Descent Procedures and
Standard Terminal Arrivals (STARs).  As this publication is in short supply, copy civil SIDs and STARs
for your flight prior to departure
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FDC (Flight FDC NOTAMs, transmitted by the National Flight Data Center (NFCD), are
regulatory in nature and given system-wide dissemination via Service A only once
but are kept on file at the FSS until published or canceled.  Contents are
amendments to published instrument approach procedures (IAPS) and other
current aeronautical charts.  They are also used to advertise temporary flight
restrictions caused by such situations as natural disasters or large scale public
events that may generate a congestion of air traffic over a site.

DOD NOTAMS

The DOD NOTAM Distribution System is a part of the National NOTAM System (NNS).  In FLIP, locations
displaying the (    ) symbol receive FULL NOTAM coverage and transmit/report all  (FLIP and facility)
NOTAMs to U.S. Military.  Locations displaying the (    ) symbol receive PARTIAL NOTAM coverage, have
published approach procedures in the FLIP and only changes to those procedures are reported as
changes to the U.S. Military.  Locations having no NOTAM coverage symbols displayed do not transmit/
report NOTAMs to the NNS and therefore are not available on the military NOTAM summaries.  NOTAM
coverage is provided according to geographical areas using daily summaries.  (Summaries are updated
hourly.)

The military NOTAM system covers all NOTAMs for military bases as well as FAA distant dissemination
(D) and Flight Data Center (FDC) category NOTAMs for selected civilian airports.

COMPUTER-BASED

DOD recently introduced computer-based military NOTAMs.  A trip to NAS Kingsville's base ops to view
the military NOTAMs is not a requirement if the local Intranet-compatible computer is working or the
Internet is available.  By connecting to the Intranet at Kingsville (http://intranet) and selecting “Download
NOTAMs” from Quicklink, one is connected to the Military NOTAM System provided by the FAA Control
System Command.  If direct access to the Internet is available, the same military NOTAMs are available
using the following address:

http://www.notams.jcs.mil

Type in up to 10 aerodrome identifiers beginning with “K” for U.S. and then print their current NOTAMs.
Figure 3 represents an actual list of NOTAMs obtained from the Internet.  These are military NOTAMs
only; obtain civilian NOTAMs, as before, from the FAA’s NOTICES TO AIRMEN booklet, Teletype reports
and contact with FSS.  Computerizing civilian NOTAMs seems to be in development but is some years
away.

NOTE:  Any clearance issued by an ATC agency NOTAMed “Not Authorized” would not be valid for DOD
FLIP users.  The NOTAM code is in the Flight Information Handbook (FIH).

OBTAINING NOTAMs

Flying from one military base to another:
Check AP/1 and the military NOTAMs.

Flying to a civilian field:
Call the FSS serving the civilian field and obtain D, FDC and L NOTAMs OR if the field is covered by the
Military NOTAM System D and FDC, call base ops and then obtain the L NOTAMs by calling the civilian
field directly.

(6-99) Change 1

Data Center)
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KNGP KEFD KNFW KELP KSKF

Military Summary Reports and Updates

(Selected Locations)

Summary Source:  NAMSUM Dated: 04 JAN at Time: 07:05 (Z)
Update Source: NAMSUM UPDATE 07  Dated: 04 JAN at Time: 14:05 (Z)
VALID ON RECEIPT.  EXPIRES WITH UPDATE 08 OR AT 1520.

This site is sponsored by the DoD NOTAM Division (AFFSA/XON)
Comments or Suggestions: email to  michael.williams@faa.gov or eddie.johnson@faa.gov

KNGP CORPUS CHRISTI NAS
        PAR HR SER SAT, SUN, HOLIDAYS 1500-0500
        ILS GP 13R GS RESTRICTED BEYOND 3 DEGREES RIGHT/7 DEGREES LEFT
                TIL 13 FEB 1600
        SEQUENCED FLG LGT NOT AVBL TIL 10 FEB 2030
        13R APCH LGT NOT AVBL TIL 10 MAR 1300
        AD HR SER 19-21 DEC 1500-2300, 22 DEC 1900-0300, 23-24 DEC 1500-2300,
                25-26 DEC CLSD, 27 DEC 1800-0000, 28 DEC 1500-2300, 29 DEC
                1900-0300, 30-31 DEC 1500-2300, 01-02 JAN CLSD, 03 JAN 
                1800-0000, 04 JAN 1300-0500 TIL 05 JAN 0500
KEFD ELLINGTON FLD
        FI/P ELLINGTON FIELD, HOUSTON, TX GPS RWY 22, ORIG . . . . CIRCLING
                MDA CAT A 500/HAA 466.  THIS IS GPS RWY 22, ORIG-A.
        FI/P ELLINGTON FIELD, HOUSTON, TX ILS RWY 35L, AMDT 4 .  .  .  .
                CIRCLING MDA CAT A 500/HAA 466.  THIS IS ILS RWY 35L, AMDT 4A.
        FI/P ELLINGTON FIELD, HOUSTON, TX ILS RWY 17R, AMDT 4 .  .  .  .
                CIRCLING MDA CAT A 500/HAA 466.  THIS IS ILS RWY 17R, AMDT 4A.
        FI/P ELLINGTON FIELD, HOUSTON, TX ILS RWY 22, AMDT 2 .  .  .  .
                CIRCLING MDA CAT A 500/HAA 466.  THIS IS ILS RWY 22, AMDT 2A.
KNFW FORT WORTH NAS
        - TO SCHEDULE THE FOLLOWING EXCLUSIVE AIRSPACE:  BROWNWOOD
                AND BRADY MOA=S, IR-103, IR-105, VR-118, CONTACT NAS JRB FT
                WORTH , TX SUA SCHEDULING OFFICE AT DSN 739-6903/04/05, 
                0700L-2200L, MON-SUN TIL 31 JAN 2359
        RWY END ID LGT NOT AVBL REILS RY17 OTS TIL 01 FEB 1400

KSKF KELLY AFB
        RWY ARST GEAR NOT AVBL BAK9 DEP END RWY 15; TIL 27 FEB 2359
        HI TACAN RWY 15, HI ILS RWY 15, HI TACAN RWY33, HI ILS RWY33 INST
                APCH PROC CHANGED APCHS NOT AUTHORIZED; TIL 27 FEB 2359

KELP - EL PASO INTL
        NO ACTIVE NOTAMS

The U.S. NOTAM Office can be reached at 1-888-USNOTAM or 703-904-4557
http:/www.notams.jcs.mil/cgi/milsum.cgi                                                              01/04/1999
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FLIGHT PLANNING

Now that you have looked at the aircraft requirements and textual materials relevant to planning an IFR
flight, you will want to establish a definite set of procedures to prepare for your flight.  Once you are
comfortable with a pattern of accomplishment, make it habitual.  Consider the following suggested
sequence:

  1. Select your destination and route of flight

  2. Obtain an initial weather briefing and request OPARS flight data

  3. Determine most favorable altitude/flight level

  4. Consult FLIPs and NOTAMs

  5. Select a suitable alternate

  6. Determine if a SID is available

  7. Familiarize yourself with the Terminal Approach Charts

  8. Complete a single-engine jet flight log

  9. Complete a military flight plan (DD Form 175)

10. Obtain a final weather briefing (DD Form 175-1)

11. File a military flight plan (DD Form 175)

We will address all but the last three items in this workbook.  A later workbook (INav-10) deals solely with
preparing the military flight plan (DD Form 175).

Select Destination and Route of Flight  1.1.2.1

First, tentatively select your destination and route of flight.  OPNAVINST 3710.7 encourages the use of
military airfields and requires destination airfields be in the Aerodrome/Facility Directory of the current
DOD FLIP.  Takeoff and landing at civil airfields are prohibited except when:

- Military units operate at the civil airfield

- A weather alternate is required and a military airfield is not available

- Official business is conducted nearby.  Written orders are not required.

- Ferry and test missions

- Turboprop training command aircraft (VP and VR also)

- Civil airfields may be used for instrument approach and low approach training

Aircraft fuel and oil are made available to military users through military, Government contract, and
commercial sources.  There is no economical justification for pilots to purchase fuel/oil from commercial
sources.  Fuel must be purchased from military or contract sources unless:

- Flight is official business

- Previous flight terminated as a bona fide emergency

- Flight terminated at alternate

- Aircraft’s limited range necessitates commercial purchase to complete an assigned mission

Using your tentative destination, conduct a thorough examination of the available NAVAIDS, winds, MEAs,
terrain, special use airspace, enroute weather, cruising altitude rules, fuel endurance, and NOTAMs to
confirm the suitability of your selection.  Also check AP/1 for possible Preferred Routes.
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Obtain Initial Weather Briefing

Next, obtain an initial weather briefing to include takeoff, enroute, and destination weather.  From this
information you can determine the route that offers acceptable weather, the altitude/flight level of the most
favorable winds, the need for an alternate, and the expected active runway.

You should also record the forecast surface winds for your destination and possible alternates and the
required data for computing takeoff performance.  The takeoff performance data include departure base
pressure altitude, winds, and temperature.  Request OPARS flight data.

Consult Required FLIP Publications and NOTAMs

Consult Special Notices in the FLIP Flight Information Handbook, FLIP General Planning (GP), FLIP IFR
Enroute Supplement, FLIP Area Planning AP/1, and the teletype NOTAM display board for information
pertinent to your departure, route, destination, and possible alternates.  NOTAMs may also be available
through the internet, intranet at Kingsville, or the flight service station.

From this information, select a suitable alternate and familiarize yourself with the terminal approach charts
for both your destination and alternate.

Review standard instrument departure procedures if a SID is available for your departure.

PREPARING THE SINGLE-ENGINE JET FLIGHT LOG  2.1.8

Prior to all IFR flights, you should have in your possession these three completed documents:

1. Single-Engine Jet Flight Log

2. Military Flight Plan (DD Form 175)

3. Flight Weather Briefing (DD Form 175-1)

Remember that developing a preflight plan of action includes selecting a destination, determining a
suitable alternate and making certain that you have enough fuel to execute your plan safely according to
OPNAVINST 3710.7.  You will conclude your preflight planning in the written form of a single-engine jet
flight log and a military flight plan (DD Form 175).

The Single-Engine Jet Flight Log represents your written plan of action, and you will use it throughout your
flight to monitor your progress.  The log is also an invaluable tool in helping you make rapid decisions
should you experience excessive fuel consumption, changes in weather conditions, or any emergency.

Keep in mind that there is no one correct method of completing a flight log, which simply is a tool for
organizing all the information you will need in order to complete your planned flight in a safe and efficient
manner.

Refer to Figure 4 for a sample single-engine jet flight log that is a two-sided card.  You will be examining
this log in future sections of this workbook.

For demonstration purposes, a flight from NAS Kingsville to Dyess AFB with an alternate of NAS Fort
Worth (NFW) has been used.  The flight plan will be:  NAS Kingsville, Texas (NQI) to Dyess AFB (DYS)
via HOBOZ1 departure, J65 to ABILENE, then direct to HOGES for the HI-ILS RWY 16 approach.  Flight
Level will be FL350.  Flight Level winds will be 230 degrees (true) at 40 knots, Initial Approach Fix winds
will be 270 degrees (true) at 30 knots.

(6-99) Change 1



���������	

�
�����	�����

�	������

������������������� 	!�"�

��&��!�	-�,�����.�������C�������������
7��$��8�7��$#��8

�#�����$����
	�



�	�����#

������������������� 	!�"� ���������	

�
�����	�����

�#�����$����
	�

7���<8�7�������8

��&��!�	-�,�����.�������C�������������

ILS

LOC

ASR

FUEL PLAN



Flight Planning (Departure)

Page 9-17

T-45A UJPT, E2-C2 INav-09

(6-99) Change 1

Complete DEP ELEV Block

At the top of the flight log, fill in the spaces for the departure field’s elevation in mean sea level (MSL).  You
can find the elevation in the FLIP Enroute IFR Supplement or the FLIP Terminal High Altitude Approach
Procedures.  Due to the possible differences between field elevation in the ramp area and on the takeoff
runway (sometimes in excess of 75 ft), this difference should be noted, if significant.

Complete CLNC DELIV, GND CONT, and TOWER Blocks

Enter the appropriate frequencies in each block as found in the FLIP Enroute IFR Supplement.  If it is
available, find the Automatic Terminal Information Service (ATIS) and METRO frequencies in the IFR
Supplement.  Note any differences in call sign used to call tower, ground, etc.

Complete ALT CORR Block

In this block, enter the altimeter correction (which is not commonly used in the Training Command for flight
into Class A airspace where 29.92 is used).  To arrive at this information, dial in the current altimeter
setting and compare the MSL reading with the posted elevation on the airfield.  An altimeter discrepancy
exceeding 75 ft is unacceptable for an IFR flight.

Complete TIME OFF Block

Complete this block by entering the time (GMT) at takeoff; you will use this time to compute the approach
time (ETA) at destination in the event that you experience communication failure.

Complete TAS Block

Enter your planned enroute true airspeed after level off.

Complete LBS PH/PMIN Block

Extract the fuel flow at cruise altitude/flight level from the TRAWING TWO In-flight Guide based on the
NATOPS performance charts, using the entry values of true airspeed (TAS) and altitude (ALT) for 35,000
feet (used in this example), and fill in the block.

The following example (Figure 5) illustrates types of entries found in the top section of the jet log.

ATIS and METRO frequencies: Just under the LBS PH block, enter the ATIS and METRO frequencies.

Figure 5:  TOP SECTION

50' 328.4 352.4 124.1/346.0

380 997/16.6

ATIS:  276.2   METRO:  344.6

KDYS
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Complete CLEARANCE Section

You have a choice as to when to fill in this section.  Prior to manup you can enter your expected clearance
with the call sign of your aircraft, your clearance limit (usually the destination airfield), and your route of
flight and assigned altitude/flight level—and you may want to include your expected higher altitude/flight
level.  Remember to leave room for copying the actual clearance as it is delivered to check against your
expected clearance and to note any changes.

Alternately you can leave the clearance section blank (Figure 6) and copy the actual clearance as it is
delivered.

Figure  7:  DESTINATION SECTION

Figure 6:  CLEARANCE SECTION

Complete DEPARTURE Section

Record the local instructions for departing the field, such as headings, altitudes, routes, and frequencies
from the SID, if one is available.  Also record here the IFF transponder code (when you receive it).  If no
SID is available, enter your departure instructions when received.

Complete DEST ELEV Block

Record your destination’s elevation (from FLIP Enroute IFR Supplement or the FLIP Terminal High
Altitude Approach Procedures) in this block.

Complete APC CONT, TOWER, GND CONT Blocks

Enter the appropriate frequencies from the FLIP Enroute IFR Supplement and the FLIP Terminal High
Altitude Approach Procedures—and do not forget the ATIS frequency and METRO, if available.  Again,
note any differences in call sign.

Figure 7 represents a completed destination/elevation block.

ATC C VVB200 TO DYESS AFB VIA

HOBOZ1 SAT J-65 ABI HOGES M FL 350 SQUAWK
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Figure 9:  ROUTE-TO BLOCK Figure 10:  IDENT/CHAN BLOCK

Figure 11:  CUS BLOCK Figure  12:  DIST BLOCK
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J-65
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115
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84

DYS
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334

339
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15

345
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Figure 13:  ETE BLOCK Figure  14:  ETA/ATA BLOCK

Figure 16:  EFR/AFR BLOCKFigure 15:  LEG FUEL BLOCK

0+08

0 + 53

0+13
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0+11

0+02
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200

320

190

40
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2201
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Complete NOTES Block

Use this section to include any additional information that you may need.  The NOTES block gives you an
opportunity to enter the estimated ground speed, maintain a running log of your assigned frequencies in
flight, enter your anticipated pertinent frequencies, and enter your divert information.  VOR and/or ILS
frequencies might be useful.

Figure 17 shows a partially completed NOTES block.

(6-99) Change 1

Figure 17:  NOTES BLOCK

Add Up the DIST, ETE, and LEG FUEL Columns

After entering all the legs of your flight in the log, add up the DIST column, ETE column, and LEG FUEL
column.  Next, enter your estimated fuel remaining and the forecast altimeter setting in the space
provided.  Take your final EFR and convert it back to “time” using the estimated fuel flow.  Enter this “time”
in the alternate fuel block.

See Figure 18 for a completed totals section and Figure 19 for a completed navigation and fuel
information section.

ATIS: 385.7  METRO:  344.6

TOC FL: 350

WIND:  230/40
GS:  397
SAT  116.8

GS:  381

ABI  113.7
GS:  403

LOC:  I-TYY  109.9
GS:  403

29.98

TAS

6°E

7°E

7°E

7°E
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Figure 18:  TOTALS SECTION

Figure 19:  COMPLETED NAVIGATION AND FUEL INFORMATION SECTION

HOGES IAF

(DYS341020)

DYS
63

343 15

345

0+02

0+53

40

1410

1451
LOC: I-TYY 109.9
GS:  403   7°E

29.98

D

1789' 125.0/338.3 133.0/294.7 119.35/275.8ABILENE DYESS

SETTO
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115
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ATIS:  385.7   METRO:  344.6

TOC  FL350

2861

29.98

0+08 460
2201

SAN ANTONIO
J-65

WEELS X

J-65
ABILENE

HOGES IAF
(DYS341020)

D

GS:  381       7°E

GS:  403
ABI  113.7   7°E

GS:  403       7°E
LOC:  I-TYY 109.9

WIND:  230/40
GS:  397
SAT  116.8   6°E
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Complete Information Section for Alternate from Planned Destination to Alternate

Use the lower part of the jet log to enter flight information from your planned destination to your planned
alternate.

Figure 20 exemplifies data appropriate to the flight information section.

(6-99) Change 1

Figure 20:  COMPLETED ALTERNATE FLIGHT INFORMATION SECTION

Complete ALTERNATE Block

Enter the full name and 3-letter identifier for your alternate in the first block.  Find this information in the
FLIP Enroute High Altitude Chart and/or FLIP Terminal, High Altitude.

Complete ROUTE Block

Next, enter your planned (normally direct) route from destination IAF to alternate IAF (normally requested
prior to penetration if your destination is reported below minimums upon your arrival).  Find this information
in the FLIP Enroute Low or High Altitude Charts.

Complete ALTITUDE Block

In this block record your cruise altitude/flight level from destination IAF to alternate IAF.  For the lower part
of the jet log, this altitude is the same cruising altitude as to destination.

Complete TIME Block

Compute and enter your planned time en route from destination IAF to alternate IAF.

Complete FUEL Block

Enter the fuel available in hours and minutes to proceed to your alternate.  Divide the EFR at destination
by LBS PH computed from EFR at destination IAF converted back to time at the top of the jet log which
yields the hours of fuel available.  Multiplying by 60 yields the minutes of fuel available.

Complete ALT ELEV Block

Enter the elevation of your alternate as found in the FLIP Enroute IFR Supplement or the FLIP Terminal
Low or High Altitude Approach Procedures.

NAVY FORT WORTH D 350 0+15 1+27

650' 125.8/257.95 120.95/237.9 126.4/264.5

24 085 105 0+15 250
1201NFWPHNXX IAF

(232027)

FRCST ALT:  29.94

NFW

Regional

BASED ON THE 02 DEC 2002 TRAWING TWO IN-FLIGHT GUIDE

TACAN CH 24 NFW (CARSWELL) IS AT NFW (FORT WORTH NAS)

LOC: I-NFW 108.7

ATIS:  273.575
METRO:  342.5
GS:  410        6°E
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Complete APC CONT, TOWER, and GND CONT Blocks

Enter the appropriate frequencies in each block as found in the FLIP Enroute IFR Supplement and the
FLIP Terminal Low or High Altitude Approach Procedures.

Complete navigation and fuel information to alternate

This section is completed just as you did for the flight to destination.  In the notes column, enter ATIS,
Metro, ILS, LOC frequencies, ground speed, and forecast altimeter.

Complete FUEL PLAN Section

Use this portion of the backside of the jet log to compare your total fuel requirements with your usable fuel
load and to compute your spare fuel, which is the fuel aboard after landing and exceeds the total OPNAV
flight planning requirements.  The first nine items relate only to cruising altitude to destination IAF which
will be continued to the alternate IAF.

Figure 21 shows a completed version of the FUEL PLAN section.

Complete CLIMB/ROUTE DEST IAF Line 1

Compute the total fuel required, after takeoff, to climb to your planned altitude/flight level, and then the fuel
to cruise to destination IAF, using the fuel figures as entered on the front side of the jet log under the
navigation and fuel information section.  Enter the sum of the LEG FUEL column, less the 200 # start/taxi/
takeoff fuel, in line 1.

Complete ROUTE ALT IAF Line 2

On the route to alternate IAF line, enter your planned fuel required to cruise from your destination IAF to
the alternate IAF.  This is the required fuel (sum of the leg fuels) you computed in the alternate information
section at the bottom of the front side of your flight log.

Figure 21:  COMPLETED FUEL PLAN SECTION

1210

250

200

1660

300

200

2160

2861

701
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Complete APPROACHES Line 3

To complete the APPROACHES line, enter the total fuel required to execute a high altitude penetration,
approach, and landing, as recommended in your NATOPS manual.  Normally fuel for only one approach is
required; however, be sure to include any planned “enroute delay” practice approaches en route to
destination.

Complete TOTAL Line 4

On the TOTAL line, enter (the sum of lines 1 through 3) your total planned fuel required from takeoff to
landing at your alternate (or your destination).

Complete RES Line 5

Fill in the reserve line by following the OPNAVINST 3710.7 reserve requirements of 10 percent of the total
planned fuel required from takeoff to landing or 20 minutes at 10,000 ft (maximum endurance), whichever
is greater.  For the T-45, this fuel is always 300#, 20 minutes at 10,000 ft (maximum endurance).

Complete START/TAXI Line 6

Enter 200# total fuel required for starting, taxiing, and takeoff from your fuel card on the START/TAXI line.

Complete TOTAL REQUIRED Line 7

Next, compute your total planned fuel requirements from starting the engine to landing at your destination
or your alternate.

Complete TOTAL ABOARD Line 8

To complete the TOTAL ABOARD line, enter your prestart fuel load in pounds (from the TRAWING TWO
In-Flight Guide).

Complete SPARE FUEL Line 9

To figure your spare fuel, enter your total planned fuel on board after landing that exceeds the total
OPNAV flight planning requirements (total aboard line 8 minus total required, line 7).

Use Figure 22 to answer Question 7.

PROGRESS CHECK

Question 7 — 2.1.8
Using the data in Example A of Figure 22, what would you enter on the CLIMB/ROUTE DEST IAF
line?

ANSWER:
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Figure 22:  NAVIGATION AND FUEL PLAN PROGRESS CHECK

ABILENE DYESS

ILM

CHS

NZC

NTU

CRG
CRAIG
J-174

J-174
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117

88
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223

80

69

139

172

37

11

22

27

6

200

590

420

500

210

2661

2071

1441

941

831

2861

29.92

START-TAXI-TAKEOFF

D

D

D

WILMINGTON

WILMINGTON

CHARLSTON

NAS CECIL

CULME IAF
(173028)

15

110

1861

20301 + 21497 831

FL 390

EXAMPLE A

EXAMPLE B
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Complete EMERGENCY “BINGO” TO ALTERNATE Section  2.1.8.4.1

This section of the jet flight log contains spaces for computing your total fuel required to the alternate
IAF—that is, for the total fuel required to cruise from destination to alternate, execute an approach, land,
and comply with OPNAVINST 3710.7 fuel reserve planning requirements.

We compute this section using three different scenarios on the lines provided:

The first assumes that the ARTCC clears you to contact your destination Approach Control without
clearing you to descend.  Prior to switching to Approach, you dial in ATIS and discover your destination
has gone below minimums.  You check your fuel gauge against the fuel required on your fuel plan and
determine that you have sufficient fuel to go to your alternate at your cruising altitude.

The second scenario has the ARTCC clearing you to contact Approach Control and descend to the IAF
altitude.  Again, dialing in ATIS, you discover your destination has gone below minimums.  At the IAF
altitude, you check your fuel available against the fuel plan, determine that you have sufficient fuel to
proceed to your alternate at the IAF altitude, and ask for the appropriate clearance without climbing back
to altitude.  In computing this fuel, remember to use the appropriate TAS and Fuel Flow at your IAF
altitude.  This also may require using different winds.

Finally, at your destination, the weather is marginal but still above minimums.  Having sufficient fuel, you
file to your alternate in the event of missed approach and shoot the approach.  Due to variable conditions,
you do not break out and decide to proceed to your alternate.  Using your Bingo profile kneeboard card,
you determine the amount of fuel required (and the appropriate altitude) from the missed approach point to
the alternate IAF (or directly to the alternate airfield if in extremes).  As the bingo card fuel card
INCLUDES reserve but not approach fuel, this need not be added to this figure.  This computation is done
without wind as you will be climbing and/or descending most of the way.

Complete LAST CRUISING ALT Line

The first line corresponds to fuel from destination IAF to alternate IAF at flight-planned cruising altitude.

Complete INITIAL ALT Line

The second line corresponds to fuel from destination IAF to alternate IAF at the altitude/flight level
depicted for the destination IAF on the appropriate instrument approach procedure chart.

Complete EMER SAFE ALT Line

The third line corresponds to fuel from destination missed approach point (MAP) to alternate airfield using
a bingo profile as specified by the T-45A NATOPS Flight Manual.

Figure 23 shows a completed EMERGENCY “BINGO” TO ALTERNATE block.
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Figure 23:  COMPLETED EMERGENCY BINGO TO ALTERNATE BLOCK
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200 300
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Figure 25:  COMPLETED LAST SECTION

Complete CHECK LIST, DESTINATION, ALTERNATE, and EMER FIELDS Section of Jet Flight Log

The last section of the jet flight log is a series of preflight reminders for you to check that your destination
and alternate airfields will have adequate facilities and servicing available for your aircraft. This section
also ensures that you have all the necessary publications and documents for your flight.

Figure 25 exemplifies entries for the last section of the flight log.

NOTE:  If block not applicable, use block for useful information for your aircraft.  Enter information in a
systematic manner that it will convey meaning to you when under pressure.

Complete RWY LENGTH Block

Enter the length and width of the runway as found in your FLIP Enroute IFR Supplement and FLIP
Terminal Low and High Altitude Approach Procedures.

Complete LIGHTING Block

Enter the available runway lighting as found in your FLIP Enroute IFR Supplement and FLIP Terminal Low
and High Altitude Approach Procedures.
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Figure 26:  COMPLETED SINGLE-ENGINE JET FLIGHT LOG (1 OF 2)

50' 328.4 352.4 124.1/346.0

380 997/16.6

ATC C VVB200 TO DYESS AFB

VIA HOBOZ1    SAT J65 ABI HOGES M FL350
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Figure 26:  COMPLETED SINGLE-ENGINE JET FLIGHT LOG (2 OF 2)
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PROGRESS CHECK ANSWER KEY

Question 1
In addition to the basic instrument requirements, what three items are necessary for IFR navigation flights?

ANSWER:
1. Two-way radios
2. IFF transponder
3. On-board navigation equipment

Question 2
Which FLIP publication provides a directory of airport facilities for military aircraft?

ANSWER:  FLIP Enroute IFR Supplement

Question 3
If you are planning to fly from a civilian field to a military base, which NOTAMs are you required to check?

ANSWER:  Call the local FSS for the civilian field for departure NOTAMs.  Check AP/1 and call destination
base operations for its NOTAMs.

Question 4
Where would you obtain information on the availability of aircraft servicing at your destination airfield?

ANSWER:  FLIP Enroute IFR Supplement

Question 5
Where would you find information on special use airspace for your selected route/altitude?

ANSWER:  FLIP Area Planning AP/1A

Question 6
Your fuel flow at a cruise altitude of FL 270 is 1052 pph and your true airspeed is 352 KTAS.  Your FLIP
Enroute High Altitude Chart indicates 76 miles from one fix to the next.  This leg of your flight will take you
_____ minutes and you will use _____ lb of fuel.  For computations, assume no wind condition.

ANSWER:  13 min (nearest whole minute) and 230 lb (round 227.5 up to the next 10-pound increment of
fuel)
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Question  7
Using the data in Example A of Figure 22, what would you enter on the CLIMB/ROUTE DEST IAF line?

ANSWER:  1830

Question  8
Using the information from Figure 24, list in order the data that you would enter on the LAST CRUISING
ALT line in the EMERGENCY “BINGO” to ALTERNATE section.

ANSWER:  340+200+300=840
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COURSE/STAGE:  T-45A UJPT & E2-C2 Instrument Navigation

LESSON TITLE:  Flight Planning (En Route)

LESSON IDENTIFIER:  T-45A UJPT & E2-C2 INav-10

LEARNING ENVIRONMENT:  Classroom

ALLOTTED TIME:  1.0 hr

FIGURES:

Fig 1: Military Flight Plan, DD Form 175
Fig 2: TD Code Table (Assumes All Aircraft VOR Equipped)
Fig 3: DD-175 Section I
Fig 4: DD-175 Section II
Fig 5: DD-175 Section II - Type Flt Plan, True Airspeed, and Point of

Departure
Fig 6: DD-175 Section II - Proposed Departure Time and Altitude
Fig 7: DD-175 Section II - Route of Flight
Fig 8: DD-175 Section II - TO and ETE Blocks
Fig 9: DD-175 Section II - Completed Example
Fig 10: DD-175 Section III
Fig 11: DD-175 Section IV
Fig 12: DD-175 Section IV - Completed Example
Fig 13: DD-175 Section V
Fig 14: Completed Flight Log (1 of 2)
Fig 15: Completed Flight Log (2 of 2)
Fig 16: One-Leg (Round Robin) Flight Plan
Fig 17: Stop-Over Flight Plan
Fig 18: Terminal Delay Flight Plan
Fig 19: DD-175 - Enroute Delay Flight Plan

LESSON GUIDE

(6-99) CHANGE 2



Flight Planning (En Route)T-45A UJPT & E2-C2 INav-10
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Fig 20: VFR Flight Plan
Fig 21: Composite Flight Plan
Fig 22: Formation Flight Plan
Fig 23: Completed DD Form 175

STUDY RESOURCES:

* T-45A NATOPs Flight Manual, A1-T45AB-NFM-000
* DOD FLIP General Planning (GP)
* DOD FLIP (Terminal) High Altitude United States, SE
* U. S. Enroute High Altitude Chart H5

LESSON PREPARATION:

Read:
* Chapter 4-3, “Flight Plan VIP Codes,” DOD FLIP General Planning (GP)

REINFORCEMENT:

Review:
* Chapter 4, “Flight Planning,” DOD FLIP General Planning (GP)

LESSON EXAMINATION:

The objectives in this lesson will be tested in Instrument Navigation 12X.
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One of the following suffixes will be
added to aircraft designation to denote
Transponder/Navigational 
Aids available

No Transponder

Transponder W/No Mode C

Transponder W/Mode C

W M D

T C N B

U R P A

Ar
ea

 N
av

Eq
ui

pm
en

t

TA
C

A
N

O
nl

y

D
M

E

Tr
an

sp
on

de
r

O
nl

y

10 JUL 98 VV B246 T45/A



���������	

�
����
������

�	�������

���������������������	 ���

�!�""��#$���
	�

� !"#$�,���� ���������������������������		�$�������

����$**�2�������3������������������������4,�����������������"�����������������������������(����������������
4,�� ��������������(������
)� ������������������'���A� ����(����4,������&$$� ��������������������(����
�
)������������������7���2	713�����������������������������������������4,����������4,��	71���������
4,������������������������24,��*��3�������������	71�

+,�15��	���������������������������������������������������������������������������������������������������
�������������������������������������������

���������	��	�

-"$.) %+���/�����
�01)�)0#$$�*%&'($)$2�2%*"&$+).�1#$�3%"�#$4" #$2�)%�015$� +�3%"#�'%..$.. %+�6$7%#$�*%&&$+*�
 +!�1+3�����7( !0)8

*+�>1�5

-"$.) %+��/�����
�01)�2%*"&$+)�'#%5 2$.�)0$�
��*%2$.�)01)�3%"�9 ((�+$$2� +�%#2$#�)%�7 ((� +�)0$�6(%*:�����	���

���������
��	���8

*+�>1�5

	%&'($)$��$*) %+���

� !"#$�;�������������������������������������������		�$�������

�������&	����%�������������



�	������!

���������	

�
����
���������������������������	 ���

&�17�)�
�1�����2&3�����������������������������:&$�;�����#'1�$%��'%*+���	,	�$%&'�B�������'��������:B';(
�������I)(�������������������������(�243�:4$�;�����2	3�:	4$�;�

+,�15��	��������������&$������4$����������������������������������

&�17��
�1�����"�����*��������������������������������������������������������*������!����"�������������
������
�������0�������������(����� �������������������+*�,'���:�*�����������/����������4$����������;

&��"���������������������*����������/�����������������������(�"�������������"�*��� �������������(�����"��
 ������!�����"���������"��������		�$�������

&�17�E�
�1�������������������������������������',&+��,$�	1'*��@�1�:�����������������;�������������
:+*4*&	������.;� �����&$�����������1����������������������������������������������������������������$����
�������������������� �����������������:���������������������������;(��������"�����������������������(�����(�7�������
+*��:J+77;� �������2+77�3��#�������������������������������������,@�1��,�����!����"�������������
������
�������0��������������

� !"#$����������.��������������������#'1�$%��'%*+(���@1�*&��'11	(�����',&+��,$�	1'*��@�1
����!��

&�17���
�1�����"����'�,',�1	�	1'*��@�1��&71�:K;����������������@��������������:@��;(�!�� ����
K�����������*��� �����������������:���������<8��������;�����*��������������"����������������

$�������������������������������������:���������������������";(�������������������������������������������
�����������K���������

�!�""��#$���
	�

���������	����%��������������%
�������������� ����������������������������� ��

I 335 NBG



���������	

�
����
������

�	������&

���������������������	 ���

�������"���������������������������������"����������������������"�������������������������������������(
�������?����,��������������������
���$������������������������(���������(����������������"������������"���
����������������������������������#��������������������"���� �������������:		
��
�;���&�����������"
������� ��������������������������"�����(�����������������������������������������������������������
��
$���

&�17�G�
�1��������������������������*%�&�@	1������������������������������������@����������������� ������
����������������������������������������������������

1D*7'%15��1�����E(888�������E8L��(888��������8L�����$%<88����<88���:	������������������������2$%�3;

&���������/���������������������������������������������(�������������/������������������������������������
�������������������������������17*�J������!�

&������������������!�����������(������������� ����������������������������������/�����������!(������������2?(3����
�������������������������:���������������!;�

1D*7'%15��-)8?-�8

� !"#$�<�����������.�������������������������������������������������������������!��

�!�""��#$���
	�

�������'	����%��������������%
�������������� ����
��������� ��

&�17�9�
�1��������������������������������������������������,@�1�,$�$%&BA��������"���#��� �������������
��������������������,@�1��,�����!����"����0�������

&��"���������������������������������������������:�&	;(�����������������������������������������������������.
���������&	���'�������2���3���� ���������&	�������������������������

1D*7'%15��A,?,K�M�*�

1355 250



�	������'

���������	

�
����
���������������������������	 ���

$������������������������4$�������(����������������������+*4*&	(��*�*+�	71���.(����������������������
 ����������0������������������(���������������������������������

������"�����������������������������"�������+*4*&	�����������������������	71���.���:����E�������;(�0��������
�����������(�������������������������������������������������������������� ����+*4*&	����.������������
��������������

�����������������������0����������������������������������������������(�������������������������������� �
������������������"���������

$���&$��������������(������������.���������������������������� ���5

�� ������������������������&*$(�����(�'&B7#����+77<-8-G

-� +*4*&	

<� $������������������������������

)� '�����������.� ����������������"����������������������������������������������������������������� ����

����&$������������������������ ��������

� ��������������������������������������������*�������:��*�;(�����(�?,&	�9�����������������
�������������.�

&������.��������������� ������+*4*&	(�&%��:��������������������"����;����!��(������������.(�����
������������
����
�����������������������#�����"�����������������.�����������.��������������������(� ����������������
+*4*&	�����������(�<�����������������F�����(�����<�������������������������������������������:��;(�����"
�����������������������������������

1D*7'%15��7��--88��

� !"#$������ ���������������,@�1�,$�$%&BA��

��������	����%���������������%��� ����������

�!�""��#$���
	�

HRV J31 MEI PIGMY



���������	

�
����
������

�	������"

���������������������	 ���

&�17��8�
�&�������,�����!(�����������<
�������$**�����������������������������<�����������������������������
����������������������������������������������&���������������������������������(������������������������

&�17����
�1�����"����������������������������:1�1;�����������������N������������������$���&$���������(
����������������������!�����:����������������;�������������������������"���.���������������.���� ��������
�,@�1�,$�$%&BA���.�������������������������������"����:$���4$���������(�����1�1�����������!�������
��������������������������������(�����������!�� ����������������������������"��;

� !"#$�=�����������.���������������������,�����1�1�����!��

�!�""��#$���
	�

�������(	����%��������������%���
�������)�
���

� !"#$�������������������������.�����������������&&��������		�$�������

�������*	����%��������������%��������������+�

NMM 0 + 38

I 335 NBG 1355 250 HRV J31 MEI PIGMY NMM 0 + 38



Page 10-10

Flight Planning (En Route)T-45A UJPT & E2-C2 INav-10

PROGRESS CHECK

Question 3 — 2.1.7
To complete the ALTITUDE block, enter your altitude/flight level in _______ of feet.

ANSWER:

Complete Section III

Figure 10 shows a completed REMARKS and RANK AND HONOR CODE blocks.

ITEM 12 - In the REMARKS block, enter information that is essential to safe and efficient control of air
traffic.

Entries in the REMARKS section include:

REQ RADAR DEP --- When a radar departure is desired

REQ VFR CLIMB --- When requesting a VFR climb to pick up an IFR clearance

R (Ident) --- if you plan on remaining overnight

S (Ident) --- for servicing on arrival.  Particularly useful on stopover flight plans

If you have a PPR (Prior Permission Required) number, enter:  (Ident) PPR + #.

ADF ONLY --- if so equipped

VFR/OT ABOVE FL600 --- if you can fly that high

HAZARDOUS CARGO or INERT DEVICES if applicable

Anything else, use plain English, e.g., “Static display for Blue Angel air show.”

(6-99) Change 2

Figure 10:  DD-175 SECTION III

HRV - REQUEST RADAR DEPARTURE
NMM R
NMM PPR 69-98

V5H
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������������������������������(�����(�:@�7�;����:@�+;�

N/A 163610/TW2/NQI103-30 + 15NBG1 + 45

I. M. SMART
N/R
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Queek, P. D.

CP Slow, I. M.

LT

Capt

565-42-6681

428-91-6340

VT21/NQI (USN)

VT21/NQI (USMC)
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3’ 121.6/382.8 121.6/382.6

335 1055/17.6

ATC CLEARS VVB246 NMM

VIA HRV J-31 MEI PIGMY

           FL250 SQUAWK

START-TAXI-T.O 200
2661

GS 301
WIND 340/50

HARVEY
D

VAR 6

317’
MERIDIAN

119.2/276.4 336.4126.2/340.2

ATIS: 273.2

TOC FL250320

460

130

1110

5

26

7

26

131

36

199 0+38

020

018

353

117

2861

PIGMY

D

MERIDIAN

MAXWELL      MXF

97
085 110 18 320

172’ 121.2/369.2 118.15/253.5 127.15/289.4

1+450+18250D

ATIS:  276.2
METRO:  265.8

Montgomery

123.8/340.2
(GROUND) (NAVY NO.)

NAVY MCCAIN

HRV 114.1

88

GS 292

HRV

J-31 MEI

J-31 MEI

MERIDIAN
NMMD

114.1

117.0

117
117.0

56

CLUBB

MXF

CLUBB

(MAX 330035)

WIND 340/50
GS 360

I-MXF 109.3

VAR=0

BASE OPS:  384.25

(NAVY NO.)

88

VOR

METRO: 312.4  1200-0500 Z

2341

VAR 0°

1881

1751

TAS 340

1431 TAS 340

ATIS 134.7   269.9

ILS
109.3

(NMM 328028)
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910

320

200

1430

300

200

1930

2861

FL 250

14,000’ TAS 278

114 MI  DRAG INDEX 0

320

450

760

200

200

200

300 820

300 950

8,000
8,000’

GULFPORT BILOXI REG.

GBT
27    109.0

A1

HIRL
HIAPP
SEQ FL
CL

APP. HIRL
SEQ FL  PAPI

NO

LOC/DME MINS

01L/ 19L  200 - 1/2 15  400-1

J5 J8

200-3/4

ALL RUNWAYS

.

01L  500 - 1
19L  500 - 3/4

931

960
WIND 010/30  GS 270  FUEL 1109/18.5  24 MIN

19 L

6,40001/28
19 L/R

01L
A
.

NO

NO

NO

NO

15  400-1

ALL RUNWAYS

NMM

BINGO

ILS

ASR

47-51
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29 JUL 98 VVB243 T45/A

1 375 NQI 1400 330 PSX3-PSX  J29  IAH  J2  SAT

NQI 1+30

NZC-S

2+20 NGP 0+10 4-129 N/A 163543/TW2/NQI

READY, R.U. LTJG 450-44-4433 VT-21/NQI

J21  LRD  RVERA
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Flight Planning (En Route)T-45A UJPT & E2-C2 INav-10

NOTES:  The last entry in the “Route of Flight” section should be the IAF which most clearly establishes
the route of flight to destination, since this is the point at which ATC anticipates you will begin a penetration
at your ETA in the event of enroute radio failure.  Enter the IAF five-letter name or NAVAID three-letter
identifier and a six-digit radial and DME from the Approach Procedure Chart.

For a “RADAR Only” airport, enter the last NAVAID along your route of flight.

Use as many lines as necessary for the route of flight, but ensure destination identifier in the “TO” block is
entered on the last line of the route of flight.

(6-99) Change 2

Figure 17:  STOP-OVER FLIGHT PLAN

29 JUL 98 VVB243 T45/A

1 395 NZC 1230 350 SZW  J2  SJI  RRICK

NQI 1+25

SZW, LCH REQ RADAR DEP
NBG-S
NBG PPR - 48-98

2+25 NMM 0+20 4-131 N/A 163624/TW2/NQI

DOE, J.J. ENS 217-51-1176 VT-22/NQI

LCH  J22  CRP  WAADE

NBG 1+15
1 395 NBG 1430 350

(2+10  NGP  0+10)

N/R
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T-45A UJPT & E2-C2 INav-10

NOTE:  On a Terminal Delay Flight Plan, you are not landing.  ARTCC will turn you over to Approach
Control to make your delay request, i.e., practice approaches or holding.

(6-99) Change 2

Figure 18:  TERMINAL DELAY FLIGHT PLAN

29 JUL 98 VVB291 T45/A

1 395 NQI 1245 350 HOBOZ1    SAT  BRYGS

BAD 0+33

LFK-REQ RADAR DEP
BAD-S

2+25 NBG 0+22 4-113 N/A 163601/TW2/NQI

SMITH, J.G. LT 444-55-6666 VT-21/NQI

R    D  0+25  BSM  BAD

0+32.
LFK  J29  EMG  BARGS

LFK  J29  CRP   NQI 270026

(2+45 NGP  0+10)

1 395 BSM 1340 350

1 381 BAD 1500 330 NQI 1+05

R5N SPEED BAD TO NQI
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Flight Planning (En Route)T-45A UJPT & E2-C2 INav-10

(6-99) Change 2

Figure 23:  COMPLETED DD FORM 175

Figure 23 is a completed DD Form 175 reflecting the typical entries discussed throughout this lesson.

29 JUL 98 VVB246 T45/A

I 335 NBG 1355 250 HRV  J31  MEI  PIGMY NMM 0+38

HRV-REQ RADAR DEP
NMM R
NMM PPR 69-98

2+23 MXF 0+18 29 N/A 163610/TW2/NQI

SMART, I.M. LTJG VT-21/NQI
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Page 11-i

LESSON GUIDE/WORKBOOK LESSON (LAB)

COURSE/STAGE:  T-45A UJPT, E2-C2 Instrument Navigation

LESSON TITLE:  Practice Problems

LESSON IDENTIFIER:  T-45A UJPT, E2-C2 INav-11

LEARNING ENVIRONMENT:  Classroom/Homework

ALLOTTED CLASSROOM TIME:  1.0 hr

FIGURES:

Fig 1: TW-2 Fuel Planning Data
Fig 2: T-45A Bingo Chart
Fig 3: Completed Jet Flight Log (NZC-NBG)
Fig 4: Completed Jet Flight Log Fuel Plan (NZC-NBG)
Fig 5: Completed Jet Flight Log (NBG-NQI)
Fig 6: Completed Jet Flight Log Fuel Plan (NBG-NQI)
Fig 7: Completed Formation Stopover DD-175 NZC-NBG-NQI

STUDY RESOURCES:

* T-45A NATOPS Flight Manual, A1-T45AB-NFM-000

* TRAWING TWO IN-FLIGHT GUIDE

* FLIP General Planning (GP)

(6-99) ORIGINAL
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Page 11-ii

LESSON PREPARATION:

Review:
* INav-08, “Fuel, Weather, and Alternate Airfield Planning”
* INav-09, “Flight Planning (Departure)”
* INav-10, “Flight Planning (En route)”

REINFORCEMENT:  N/A

EXAMINATION:  This subject matter will be tested in Instrument
Navigation 12X
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T-45A UJPT & E2-C2 INav-11

LESSON OBJECTIVES

1.1.1.1
Determine weather minimums

2.1.8.7
Recall items to be checked for destination airfield

2.1.8.2
Determine alternate routes/airfields

2.1.8.8
Recall items to be checked during route/altitude selection

1.1.2.1
Plan route of flight

2.1.8
Prepare single-engine jet log

2.1.8.1
Determine fuel requirements for route of flight

2.1.7.1
Recall procedures for completing DD-175

2.1.7
Complete DD-175 for route of flight

(6-99) Original
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Practice ProblemT-45A UJPT & E2-C2 INav-11

(6-99) Original

HOW TO USE A WORKBOOK

For the purposes of standardization, round the time to the nearest minute and fuel to the next higher
10-pound increment.  Interpolate charts where necessary.  Include variation and winds in your ground
speed calculations.  Training Squadrons do not use climb winds for tactical jet aircraft.

INSTRUCTIONAL MATERIAL REQUIRED FOR PROBLEMS

FLIP Enroute IFR Supplement
FLIP Enroute Flight Information Handbook
FLIP General Planning (GP)
Air navigation computer
Calculator (optional)
Plotter
FLIP Enroute High Altitude Chart #5
FLIP Terminal SE
FLIP Area Planning (AP/1)
TW-2 Standard T-45A Fuel Planning Data (Figure 1)
Bingo charts  (Figure 2)

MOTIVATION

Proficiency in preparing jet logs and DD-175s only comes with practice.  Speed and accuracy are essential
in the preparation for and the flying of navigation flights.

OVERVIEW

This lesson consists of a one-leg navigation problem conducted in class under the instructor’s supervision
and a two-leg navigation problem that the student is encouraged to work outside class.  The problem
statement and solution are contained in this lesson for the two-leg navigation problem.
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PRESENTATION

TWO-LEG NAVIGATION PROBLEM

ASSIGNMENT: Prepare a Jet Log and DD-175 for a stopover IFR flight using the data below and
appropriate references.

DEPARTURE POINT: NAS Cecil Field, FL

ETD: 0830 EST on the present date

DESTINATION: NAS Kingsville, TX following a 45-minute refueling stop at NAS New Orleans for
which PPR #14-98 was obtained from the ODO at NAS New Orleans

ROUTE: Radar vectors to Seminole, J2 to Semmes, direct to the IAF at NAS New Orleans

N290 37.38', W920 55.44', HEIGH, J22 CRP, NQI 270026

AIRCRAFT: T-45A BUNO 163610, side number 210
Assigned to TW-2, NAS Kingsville
Zero fuel weight 10,500 pounds
Drag index:  0 from NZC TO NBG

25 from NBG TO NQI

PILOT-IN-COMMAND: Yourself in VT-21 or 22, NAS Kingsville

FORMATION AIRCRAFT:

Pilot: Ens I. M. Wingman, no SSN given
Instructor Pilot: Capt U. T. Instructor, USMC  111-21-7615

T-45A side number 200, bureau number 163020

DD-175-1 WEATHER BRIEF:

Present NZC weather:  BKN004  6  3512  29.89

Winds aloft are most favorable at FL350 from Cecil to New Orleans and FL310 from New Orleans to
Kingsville:

Cecil Field to New Orleans 270/40
New Orleans to Gulfport at IAF altitude 350/20
New Orleans to Kingsville 300/70
At Kingsville IAF altitude 260/40

(6-99) Original
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TERMINAL FORECASTS

AIRDROME CLOUD LAYERS VSBY/WEA SFC WIND ALTIMETER
Dest. NBG BKN001 5 0210 29.90
Alt. GPT SCT020 4 3303 29.88
Alt. NMM BKN060 2 FG RA 3312 29.92
Dest. NQI OVC007 2 DU 3407 29.87
Alt. NGP BKN007 7 3512 29.86

NOTAMS: NMM RWY 01L QCPAC
GPT QLBAS
NGP RWY 13R OLS QLAAC

ANSWERS:  Completed Jet Logs and a DD-175 are in Figures 3, 4, 5, 6 & 7

(6-99) Original
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(6-99) Original

SUMMARY

This lesson has focused on the following topics:

* Fuel, weather, and alternate airfield planning

* Flight planning (departure)

* Flight planning (enroute)

CONCLUSION

Use the flight planning problem in this chapter to hone your navigational skills.  The greater your preflight
preparation, the better your airborne performance will be.
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NOTES

(6-99) Original
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FIGURES

(6-99) Original
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Figure 1:  TW-2 FUEL PLANNING DATA

(6-99) Original
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Figure 2:  T-45A BINGO CHART

SAMPLE FOR TRAINING PURPOSES ONLY

(6-99) Original
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Figure 3:  COMPLETED JET FLIGHT LOG (NZC-NBG)

81 268.7 118.35/384.4 126.1/360.2

3'
NEW ORLEANS
123.85/256.9

NAVY N.O.
123.8/340.2 121.6/382.8

2861

ATIS  276.2  METRO  265.8

88
117.9

88
117.5
122

117.5J2
X

SEMINOLE

115.9

D

SEMMES

J2

SEMINOLE

CRESTVIEW 106
115.3
100

START-TAXI-T.O. 200

460

200

120

240

250

2661

2201

2001

1881

1641

1391

278 60 9

278

288

263

73

42

80

87

12

7

14

15

TOC  FL350
WIND:  270/40
GS: 340

GS:  340

GS:  340

GS:  340

29.90

GULFPORT-BILOXI REG

28'

D 350 0 + 07 1 + 06

124.6/354.1
GULFPORT

123.7/339.8 120.4/348.6

120750033
109.0

27

380 997/16.6
ATIS: 276.2
METRO: 317.0

114.1
88

D

J2

106

268

217

448

17

1 + 14

290

1760

GS:  357

HI-ILS/TAC  32
(GPT 193018)

GPT

981

NZC-NBG

ATC clears VVB200 to NBG via

D   Seminole SZW J2 Semmes SJI   D    RRICK

   FL350 SQUAWK

NZC
117.9

SZW

SZW

CEW

SJI

NZC

RRICK
HRV

BASE OPS   384.25

D
HACHA  IAF  I-UXI  108.3

WIND:  270/40  GS:  402

NAVY N.O.

1101

GPT

D

VQQ
VAR 4°W TO 2°E

TAS 380

(HRV149030)

16,000'

ATIS: 119.45
TACAN AZ O/S UFN
FRCST ALT 29.88

NO METRO
3/99

122
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Figure 4:  COMPLETED JET FLIGHT LOG FUEL PLAN (NZC-NBG)

1560

120

300

200

1880

200

2380

2861

481

120 300

300

200

200

200

210

593

620

710

787

TALLAHASSEE REGIONAL

SZW 187/9.6 TO FIELD

122
168-170

MAP-ALT

TAS:  28816,000'
WIND:  350/20  GS:  273   11 MIN   PPH 1096

90028000

YES AVG

114.1 109.0 GPT

NO 108.3  1-UXI

100 1/4
04-500 3/4

14-400 1/2   32-500 3/4

BOTH ENDS 14/32

(055/60)

VOR

ILS

A104
HIRL

22 A2 A3 A514-PCL
32-PCL

22-500/1

ASR-32  400-1
 14  500-1

FL  350

NBG GPT

117.5 110.3 I-TLH

DRAG INDEX:  0
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Figure 5:  COMPLETED JET FLIGHT LOG (NBG-NQI)

3' 121.6/382.8 121.6/382.8 123.8/340.2/360.2

50 119.9/300.4 124.1/346.0 352.4

2861
ATIS:  276.2 METRO:  344.6  

DEPART
NAS NEW ORLEANS

HRV

HRV
 88

HUB
 88

PSX

J37
HEIGH X

PEKON X

CRP
CORPUS CHRISTI

J22

PEKON X

PALACIOS 120

102

START-TAXI-T.O. 200

396

350

230

370

230

2661

2265

1915

1685

1315

1085

(NQI002031)

264 47

13

264

264

222

106

71

119

79

20

21

13

9

TOC  FL310
WIND:  300/70
GS: 311

GS:  311

VAR 2°E TO 6°E

GS:  351

29.87

NAS CORPUS CHRISTI

19'

D 310 0 + 10 0 + 55

120.9/363.1
CORPUS CHRISTI NAVY CORPUS

134.85/340.2 135.3/348.0

160960055
NGP

87NGP IAF
(NGP113022) ATIS:  114.0/268.4 

METRO:  344.6
FRCST ALT:  29.86

372 1037/17.3
ATIS:  276.2
METRO: 265.8

(GROUND) NAVY N.O.

925

8

60

235

196

482 1 + 24 1936

160
NQI
125

J37

J37

J22

N. KINGSVILLE
RVERA IAF

I-NQI  110.9
GS:  382

123

WIND:  300/70
GS:  407

765

ATC CLEARS VVB200 NQI

VIA J37 HEIGH J22 CRP RVERA

FL310 SQUAWK

BASE OPS:  384.25

114.1

114.1

NAVY CORPUS

114.0D

NAVY N.O.

117.6

NBG-NQI

NGP

HRV

117.3

115.5

114.1
 88

TAS 372

GS:  337
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Figure 6:  COMPLETED JET FLIGHT LOG FUEL PLAN (NBG-NQI)

1716
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300
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2076

200

2576

2861

285

180 300

300

200

200

200

120

401

680

620

830

HOUSTON-ELLINGTON

EFD                I-LPV
31                   110.3

103-111

MAP-ALT

80008000

YES YES

NO NO

NO400-1

13R 100-1/4 (200-1/2)

400 3/4

ALL RNWYS 13R-31L

13R-31L

13R  200 - 3/4 NO

100-1/2 (200-1/2)

35R A1 HIRL
ALL
RNWY 13R A2 HIRL

REIL
ALL

13R-31L

FL:  310

15,000'

NQI NGP

TAS 282

ILS - MIN

31L 100-1/2

35R 400-3/4
13R/35L 400-1

DRAG INDEX 25
1102/18.4

LOC MINS

(060/30)
WINDS 260/40  GS 320  6 MIN  PPH 
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Figure 7:  COMPLETED FORMATION STOPOVER DD-175 (NZC-NBG-NQI)

17 APR 99 VVB200 2/T45/A

I 380 NZC 1330 350 SZW J2 SJI RRICK NBG 1 + 14

NZC, NBG REQ RADAR DEPARTURE
NBG-S
NBG PPR 21-98

2 + 20 GPT 0 + 07 N/A4-203

YOURSELF, U.R. LT 222-33-4444 VT-21/NQI

163600/TW-2/NQI

I 372 NBG 1530 310 HRV J37 HEIGH J22 CRP RVERA NQI 1 + 24

(2 + 18  NGP  0 +10)

VOID 4  + 00

IP/1

P/2

IP/2

WINGMAN, I.M.

INSTRUCTOR, U. T.

ENS

CAPT 111-21-7615 VT-21/NQI/163020 (USMC)

VT-21/NQI/163020  (USN)


